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WHEN TIMETABLES LEAVE NO TIME 


NLY by the unique qualities of air transport can 

members of the British Royal Family visit the 

widely separated countries in the Commonwealth 
in the time available for such journeys. By no other 
means could the Queen Mother have circumnavigated 
the globe and visited so many different localities in the 
course of her two months’ trip. 

Myriad thousands of humbler folk have reason to 
be grateful for the regular operation of international 
airlines. It is not so very many months since an editorial 
tour of some 15,000 miles around the New World was 
completed, in the course of which numerous calls were 
made in widely separated towns. At each of these towns 
visits were achieved in accord with arrangements made 
in writing before ever the tour began. Only on one 
occasion was a service held up and that did not affect 
the business arrangements though it meant the can- 
cellation of a small social occasion arranged on the 
spur of the moment to fill an otherwise empty evening. 

For the Royal trip round the World the Queen Mother 
travelled by regular airline, but not on scheduled service. 
Leaving England on January 28 in a DC-7 of B.O.A.C., 
she flew across the Atlantic to Montreal, across Canada 
and on to Fiji. There she changed over to the Britannia 
which had been used for the Prime Minister’s trip. In 
this she flew to New Zealand. On completion of her 
tour she transferred to a Super Constellation of Qantas. 
It is with these aircraft that Australia’s own airline 
operate a service across the Indian Ocean by way of 
Cocos and Mauritius to Johannesburg and the Cape. 
Thus the aircraft was being flown over a route normally 
used and along which the usual provision of spares could 
be expected to be found. 

As is now widely known, opportunity had been taken 
of the Queen Mother’s intended visit to Nairobi on her 
way home to arrange for the official opening of the fine 
new airport at Embakasi. It was clear, however, as 
soon as the plans were made known that the whole 
schedule would be put sadly awry should the Royal 
arrival be delayed. Now, it is not unknown for aero- 
planes to arrive behind schedule. Indeed, at least two 
parties of the journalists who went out to Nairobi for 
the ceremony were late on their return journeys. Even 
the high block-to-block speeds of the Viscount must 
suffer if a headwind of 100 knots be encountered. Con- 
sequently, it would have been much better if the opening 
of Embakasi had been scheduled for the end of the 
Royal visit rather than at its beginning. If this had 
been done, it is conceivable that instead of the drastic 


cut in the arrangements enforced by the delay to the 
Super Constellation when the cylinder head blew through 
the cowling, an aeroplane of East African Airways might 
have been got into position to fetch the Queen Mother 
what time the Lockheed airliner was repaired. 

Those of us who were in Nairobi at the time were 
able to realize for ourselves what a tremendous disap- 
pointment the non-arrival of the Royal visitor was to 
thousands and thousands of people. Not only was there 
the matter of the recognition of work well done which 
is established by a Royal inauguration but also social 
arrangements made on a grand -scale had to be 
cancelled. Parties of chiefs had been brought in 
from outlying districts and in addition there were the 
celebrations scheduled to take place in Nairobi itself. 

Of course the reliability of air transport is so widely 
accepted that it is not surprising there was strong support 
for the rumour (eventually scotched) that the cancella- 
tion of the ceremony was because of fear of an attack 
on Her Majesty. Support for this theory was not 
weakened when it was learnt that the repaired Super 
Constellation was cutting out Embakasi and flying 
straight to Entebbe. People found it hard to believe 
that such a diversion would save worthwhile time. It 
was generally known too that a B.O.A.C. Britannia had 
been flown into Nairobi as a standby and it was felt 
that use of this machine in some way would have 
made it possible to hold the ceremony. 

But to those responsible for planning the Royal tour 
the circumstances appeared in a different light. The 
delay at Mauritius had to be considered in the light of 
commitments arranged to follow on the completion of 
the Royal flight. Nevertheless it is to be regretted that 
the planners could not have felt at first hand the dis- 
appointment their decision brought to a city which saw 
in the opening of its new airport the culmination of an 
act of faith made at a time when the future of the colony 
was darkest. 

To these questions there can now be no satisfactory 
answers. Only one thing is certain and that is that the 
people of Kenya will remember that it was a failure in 
air transport that deprived them of the spectacle so 
many of them had worked so hard and so long to bring 
about. This means that those who have the responsi- 
bility for harnessing the swift horses of air transport for 
Royal progress round the Globe must be sure that the 
aeroplanes are backed up by spares and other aero- 
planes. Too much depends on punctual arrival to take 
any chances. 


ee 
| | 
/ [/AVNIE | 
4 if 
(j , - 
eee | 
. ee a Po 
U 
| 
% | 
| 
i i 
7 
4 
r 
ay 
” . 
| 
| ‘ i 
: t 
es ae 
a ee 
es. 


oe 


THE AEROPLANE 


374 MARCH 21, 1958 


MATTERS OF MOMENT 


Recruiting and Pre-Service Training 


URTHER detauis on the number of improvements for cadets 

of the Air Training Corps and the R.A.F. sections of the 
Combined Cadet Force announced by the Secretary of State 
for Air in his speech on the Air Estimates in the House of 
Commons on March 10 (THe AEROPLANE for March 14) have 
now been given. These two pre-Service organizations at present 
make a large contribution to R.A.F. recruiting and, with the 
proposed all-regular Air Force of the future, their importance 
in building up the Service will increase. 

Althouga the numbers of volunteers for aircrew duties have 
been falling, the requirements have also dropped, and the 
Secretary of Siate thinks it unlikely that there will be any 
anxiety about filling the aircrew establishment for some years 
to come. The exception to this is navigators, who, in some 
ways, have a more difficult job than the pilot, and the Service 
has recently been trying to emphasize their equal footing with 
pilots by making some of them captains of aircraft. 

On the ground, the numbers and percentages of regular 
airmen serving on long-service engagements of nine years or 
over have been steadily rising from about 35,000 in 1950 to 
approximately 65,000 by the end of last year. The entry of 
apprentices and boy entrants in 1957 was 25% up on the figure 
for 1956. Excluding members of the W.R.A.F., apprentices 
and boy entrants, the target is to have a force of 135,000 regular 
officers and airmen by the end of 1962, and with the present rate 
of recruiting the R.A.F. will have 120,000 by the end of 1962, 
and would reach the target by 1965. 

The improvements for the A.T.C. and R.A.F. elements of 
the C.C.F. include more flying and gliding for cadets. Fifty 
Chipmunks are to replace the 10 Ansons at present used for 
giving cadets air experience at the week-ends and annual camps. 
These aircraft will be based at the 17 University Air Squadrons 
as additional flights and, in addition to pilots from the 
R.A.F.V.R. (Training Branch), ex-R.A.F. and ex-R.Aux.A.F. 
pilots will be recruited to fly the cadets. 

There will also be a considerable extension to the scheme 
for gliding, and the opening of a second full-time gliding 
centre at Spitalgate, in addition to the existing centre at R.A.F. 
Hawkinge, is being considered. Six week-end gliding schools 
are to be added to the existing 20, which should allow a further 
800 cadets to be trained each year up to solo standard. 


Supersonic Transport Costs 


IRECT operating costs of a 1,500-m.p.h. supersonic airliner 

need only be about 25% above those for a long-range jet 
transport. This was stated by Mr. G. H. Lee, deputy chief 
designer of Handley Page, Ltd., in a lecture about the “ Next 
Generation of Civil Aircraft” before the Glasgow branch of 
the Royal Aeronautical Society on March 11. 

The supersonic airliner on which Mr. Lee based his calcu- 
lations was a slim delta with turbojet engines; it would cruise 
at a Mach number of 2.25, giving a true airspeed of 1,500 m.p.h. 
This was the optimum speed for range and operating costs. 
When carrying a payload of 32,000 lb. over a stage distance of 
2,500 miles the direct operating cost would be 12.5d. ver short 
ton statute mile. 

Mr. Lee compared the operating cost of this supersonic 
transport with those of jet and laminar-flow transports cruising 
at 550 m.p.h. and a turboprop transport cruising at 400 m.p.h. 
Over stages up to 2,000 miles the costs were virtually identical 
for the jet and turboprop airliners; beyond 2,000 miles turbo- 
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CLOSER LINKS.—The Governor of Kenya, Sir Evelyn Baring, 

greets the B.O.A.C. crew of the Comet commanded by Capt. 

T. Stoney which flew out for the opening of Nairobi’s new 
airport at Embakasi. 


prop costs were lower. The laminar flow transport costs were, 
he suggested, the lowest of all for ranges above 2,000 miles. 

The lecturer discussed the design of the supersonic airliner 
and showed the critical effect of increases in weight. If the 
basic weight went up by 5% the operating cost over a 2,500-mile 
stage range was increased by 120%. The same increase in 
operating cost would also follow from a 15% reduction in the 
lift/drag ratio. 

There were two sides to this design sensitivity of supersonic 
airliners. Although the penalties for failure to meet design 
aims were very great, equally there were very big gains if design 
requirements were bettered and the basic weight was lower than 
originally intended or the lift/drag ratio higher. 

Speaking of the future, Mr. Lee felt that increases in speed 
above a Mach number of 2.25 were unlikely, as operating costs 
went up rapidly and kinetic heating became a difficult problem. 
He made a plea for a stopping service on the Atlantic route; 
if both the big jet airliner and supersonic transports were to 
refuel at Gander, their operating costs between London and 
New York would be greatly reduced and journey time need 
only be slightly longer. 


B.G.A. Week-end 


O the usual annual ball, cabaret, presentation of trophies, 

instructors’ conference and annual general meeting, which 
are crowded into a short week-end each year by the British 
Gliding Association, there was added this time a conference 
of club treasurers and managers; yet all was over in time for 
everyone to get home for a full Sunday’s gliding. 

Presenting the trophies at the ball, the Polish Chargé 
d’Affaires, Mr. B. Tomorwicz, deputized for the Polish Ambas- 
sador (recalled to Warsaw)—or rather, Mme. Tomorwiczova 
graciously deputized for him. Mrs. Evie Deane-Drummond, 
as her husband’s deputy (he is in Malaya), received his Manio 
Cup for a 217-mile goal flight and Volk Cup for his British 
out-and-return record of 197 miles; and then, in her own right, 
took the California-in-England Trophy for the past year’s 
longest flight by a woman—156 miles. For a climb of 26,500 ft.. 
the de Havilland Cup was won by Sgt. John Williamson, now 
stationed in Malta (Mrs. Harwood deputized for him). Philip 
Wills was back from the Antipodes in time to receive personally 
the Wakefield Cup for a three-legged flight of 270 miles—the 
longest yet in Great Britain. The Seager Cup went to Dr. 
Brennig James and David Marshall for rounding a 100-km. 
triangle at 35 moh. in a two-seater, and the Douglas Trophy 
to the London Gliding Club for three flights totalling 571 miles 
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by Dan Smith, M. P. Garrod and C. A. Bentson (of U.S.A.); 
in each case only one pilot had to be deputized for. 

Mr. Tomorwicz assured the British team of a warm welcome 
in Poland at the World Gliding Championships, and Mr. Airey 
Neave assured everyone that his Ministry of Transport and 
Civil Aviation wanted to see gliding flourish, after Mr. Philip 
Wills had spoken of three “ far countries” he had just visited 
where gliding is “‘ even more ” repres-ed than it is here. 

Repressed or not, gliding in Britain had a remarkably good 
year in 1957, for which some excellent soaring weather must 
take part of the credit, for the total cross-country mileage 
was over 56,500, or two and a quarter times round the World— 
or nearly a quarter of the way to the Moon. Total flying hours, 
including the Air Training Corps figures, were 24,882 from 
184,683 launches. Apart from the A.1.C., 225 gliders were 
being operated in 1957 by 2,992 pilots, and the civilian clubs 
ran 127 courses for non-members. 

The Kemsley Flying Trust has carried on its good work for 
gliding, having approved loans totalling £7,665 during the 
year, some being for the development of new sites. 

Finally, there were four re-elections: Viscount Kemsley to 
the presidency, Lord Brabazon and Sir David Brunt as vice- 
presidents and Philip Wills as chairman.—a.E.s. 


Blackburn’s New Engine 


NEW free-turbine engine, the A129, is to be produced by 

the engine division of Blackburn and General Aircraft, Ltd. 
A private venture, the engine will be developed in two stages. 
Initially it will give 850 s.h.p. and have a specific fuel consump- 
tion of 0.77 Ib./s.h.p./hr. Following turbine modifications the 
engine will deliver 950 s.h.p. and consumption will be reduced 
to 0.66 Ib./s.h.p./hr. Its weight is 390 Ib. 

The engine is built largely from components of existing 
Biackburn engines. In effect it is an Artouste 600 with two 
axial compressor stages added ahead of the centrifugal com- 
pressor. The drive is taken via a free turbine and a Turmo 
gearbox. The only completely new part of the engine is the 


AFRICAN HOLIDAY.—Scenes of the opening of Embakasi 

Airport on March 9 which was performed a day later than 

scheduled by the Governor Sir Evelyn Baring in the enforced 
absence of the Queen Mother. 
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two-stage axial compressor. This has been under development 
for more than two years. 

On the same shaft as the two axial and one centrifugal 
compressor stages is a two-stage turbine. Flow over the 
upstream compressor stages is transonic; the overall com- 
pression ratio is 6.35: 1. 

Current plans are for the engine to be running this year. 
Rapid development is expected because 80% of the engine is 
made up of proven components that are already in production. 
This will also reduce the cost of the engine. 

A new family of engines based on the A129 is anticipated 
by the company. Initially the A129 will be used as a helicopter 
powerplant, but a turboprop version may be built later. 


Big Business in the U.S. 


OUGLAS AIRCRAFT CO. sales during 1957 were worth 

£390 million (says the company’s annual report), of which 
military orders made up 69%. Orders outstanding at the end 
of the year were valued at £642 million. 

Civil aircraft sales in 1957 totalled £123 million. One 
hundred and sixty-two DC-6 and DC-7 aircraft (a record for 
one year) were delivered and on order are 134 DC-8 jet airliners. 

A feature of military production was the increase in missile 
output. Missiles delivered were worth £71 million, 42% more 
than in 1956. Douglas missiles are in service with the USS. 
Army, Navy and Air Force, and 19,000 have been produced 
since 1941. In production are the Thor IRBM, the Nike Ajax 
and Hercules ground-to-air missiles, the air-to-air Genie, which 
has an atomic warhead, and the Honest John artillery rocket. 
Under development are the Nike Zeus system for the inter- 
ception of ballistic missiles and the Sparrow 2 air-to-air missile. 

Employment in the company’s five divisions at Santa Monica, 
El Segudo and Long Beach, Calif., Tulsa, Okla., and Charlotte, 
North Carolina, decreased during 1957 from 80,400 to 76,400. 
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Alouette Progress 


UD-AVIATION Alouette 2 helicopters now have more than 

30,000 flying hours to their credit. This five-seat turbo-shaft 
helicopter is in full-scale production and more than 100 have 
been delivered; it is powered by a Turboméca Artouste 2. 

Demand for the Alouette is not confined to France, where 
180 have been ordered for the Services. Already a dozen have 
been delivered to the United States and 48 are on order. The 
Alouette was the first turbine-driven helicopter to receive 
C.A.A. certification; it is to be built under licence by the 
Republic Aviation Corp. In addition these helicopters have 
been delivered to the Argentine, Austria, Belgium, Israel, Italy, 
Peru, Portugal, Switzerland and Sweden. 

Alouettes are test flown at the Le Bourget helicopter base 
at Sud-Aviation; average test-flight time prior to delivery is 
three hours. Overhaul life for the helicopter’s gearbox, trans- 
mission and rotor hub is 600 hours. Blade life is at present 
1.200 hours but endurance tests indicate that this will be 
increased. At present blades are removed at 1,200 hours and 
stored, as clearance for longer operation is anticipated. The 
shortest overhaul life for a major component is the 250 hours 
of the Artouste engine. 

Development of the Alouette continues and we learnt in 
Paris recently that the introduction of a new version with 
increased power is likely. 


Chapter of Mishaps 


UCH sympathy will be felt for Qantas over the difficulties 

they experienced in returning the Queen Mother to Britain 
at the conclusion of her visit to Australia and New Zealand. 
The series of incidents were of a kind which are experienced 
from time to time in the best regulated airline and with the 
most reliable equipment—although the succession of troubles, 
beginning on the flight from Perth to Mauritius and eventually 
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leading to a change of aircraft in Malta, was unusual. 

The trouble started when one of the Wright Turbo-Compound 
engines of the Lockheed Super Constellation in which the Royal 
party was flying burst a cylinder head, causing damage to the 
cowling. The flight to Mauritius was continued safely on 
three engines, but it was obvious that the planned two-hour 
stop on March 8 would need to be extended long enough for 
the engine to be changed. 

At this stage, it was still hoped that the Queen Mother would 
be able to open the new airport at Nairobi—her next scheduled 
port of call—by delaying the ceremony for 24 hours. In the 
end, however, the delay at Mauritius dragged on until March 11 
—largely because spares were not available to replace the 
damaged cowling. 

At the request of the Minister of Transport and Civil 
Aviation, B.O.A.C. flew a Britannia out to Nairobi as a stand- 
by, but this was withdrawn after the Super Constellation 
resumed its flight. However, further trouble was encountered 
before Entebbe was reached shortly after midnight on March 12, 
and the refuelling stop there lasted 18 hours. The No. 3 
engine, which was the replacement fitted at Mauritius, was 
reported as giving ignition trouble. Once again a Britannia 
was Offered, but the Queen Mother decided—out of considera- 
tion, no doubt, for her Australian hosts—to stay with the Super 
Constellation. 

The leg from Entebbe to Malta was flown during the night 
of March 12-13. On this leg, hydraulic trouble is reported to 
have been experienced, and the stand-by Britannia was diverted 
from its homeward journey to collect the Royal party, who 
arrived at London Airport in the Britannia shortly after 
11.00 hours on March 13. 

The Queen Mother is reported to have said, after landing, 
“Tam so sorry all those things have happened. I feel so sorry 
for the crew. They all worked so hard. It was just one of 
those things that could happen to anyone.” 


NAIROBI SNAPSHOTS.—Taken at the opening of Embakasi 
airport on March 9, above left, the oldest aeroplane in Kenya, 
John Carberry’s D.H. 51. Above right, Kenya Minister of 
Commerce and Industry, Mr. Hope Jones with Mrs. Hope Jones 
on his right_and on his left Mr. Nathoo, Minister of Works. 
Bottom left, Mr. Alan Johnston, resident engineer (left) 
discusses the Embakasi runway with Mr. S. F. Bailey of the 
Ministry of Works. Right, members of the band of the King’s 
East African Rifles and some of the crowd of 20,000. 
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News of Aircraft, Engines and Missiles 


NEW BLACKBURN TUNNEL.—Earl 
Mountbatten of Burma, First Sea Lord 
and Chief of Naval Staff, will open the 
new supersonic wind-tunnel of Blackburn 
and General Aircraft, Ltd., on March 24. 
This new tunnel at Brough is to be used 
in the development of the NA.39 naval 
strike aircraft. 


POLISH POWERPLANTS. — Severa! 
new aero-engines are being developed in 
Poland to the designs of Dipl. Ing. W. 
Narkiewicz. His latest is the 180-h.p. 
WN-6 flat-six unit, intended to power the 
M-2 trainer mentioned last week. Narkie- 
wicz is also engaged on a_ 1,000-e.h.p. 
turboprop. probably for the O.K.L.- 
designed short-haul airliner. 


“THE AEROPLANE” NEXT 
WEEK 


O commemorate the 40th anni- 

versary of the Royal Air 
Force, our issue dated March 28 
will be a_ specially enlarged 
number dealing with the Service 
since the merging of the R.F.C. 
and R.N.A.S. in 1918. 

It will contain articles specially 
written by Air Chief Marshal Sir 
Dermot Boyle, the Chief of the 
Air Staff, Air Marshal Sir Robert 
Saundby, and others; a survey of 
the operational commands of the 
present-day R.A.F.; tabulated 
details of 200 major aircraft types 
used by the Service, and historical 
and other features. 

This issue will cost the usual 
ls. 6d., obtainable from bookstalls 
and booksellers, or direct from the 
publishers, Temple Press Limited, 
oo. Green Lane, London, 
BAI. 


MIRAGE PRODUCTION.—A pre- 
production series of the Dassault Mirage 
III has begun at Saint-Cloud. The Mirage 
Ill has a_  9,900-lb. (afterburning) 
thrust Atar G turbojet and a 3,300-Ib. 
thrust S.E.P.R. 66 rocket with which 
Mach 1.8 has been attained. The Mirage 
IIA has a_ 13,200-lb. (afterburning) 
thrust Atar 9. Radar gunsight and firing 
control is by the Super AIDA unit. 


BOMBER MISSILE.—The General 
Electric Co. in America is developing a 
bomber-defence missile for the Boeing 
B-52G hydrogen-bomb carrier, to protect 
it from attacking interceptors. 
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ROTODYNE ALOFT.—Now flying with the folding upper fins fitted, the Fairey 
Rotodyne is continuing with its flight-test programme. 


EXPLORER III.—The U.S. Army’s 
third satellite is now being assembled. It is 
the first of five new satellites which the 
Army hopes to put in orbit. Explorer II 
failed because the fourth and final stage 
rocket did not ignite and the satellite 
burned up on re-entering the atmosphere 
some 1,900 miles from Cape Canaveral. 


TWO-SEAT GYROPLANE. 
—The lightweight gyro- 
plane developed by the 
Umbaugh Aircraft Corpn., 
from a Bensen design, is 
due to be demonstrated at 
Ocala, Fla., on March 29. 
An impression of the 
Umbaugh model, powered 
by a 180-h.p. Lycoming 
engine, appears right. 


Marietta, Georgia, a distance of 1,926 
miles in 3 hr. 29 min. at an average speed 
of 557 m.p.h. At Marietta it was 
examined by the U.S.A.F. Evaluation 
Board. 

HIGH RAMJET.—Ground testing of 
a ramjet at a simulated 100,0U0-ft. height 
has been done by the U.S.A.F. 


FALL IN U.S. ORDERS.—Outstand- 
ing orders in the U:S. for aircraft engines 
and propellers fell by 21% between the 
third quarter of 1956 and the same period 
of 1957. The backlog on September 30, 
1957, was £5,160 million; of this total 
70% were aircraft, 79% aero-engines and 
80% propeller orders for the U.S. forces. 


FAST JETSTAR.—On a recent flight, 
the prototype Orpheus-engined Lockheed 
Jetstar flew from Edward’s Air Base, 
California, to Dobbins Air Force Base, 


GERMAN DRAKEN?—The Saab 
company, of Linképing, Sweden, has 
announced that the Saab-35 Draken all- 
weather interceptor is being evaluated by 
the West German Air Force. 


AMERICAN SATELLITE.—At the 
third attempt, on March 17, the U.S.N. 
succeeded in launching at Cape Canaveral 
a Vanguard rocket carrying a 34-lb. 
Earth satellite. The three-stage assembly 
apparently separated as planned and the 
satellite was placed in orbit. 


& MAKING MISSILES.—in production at the U.S. Army plant 
near Detroit, are, left, launching pads and, above, tail 
at sections, for the Redstone ICBM. 


——— 
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FIRE FIGHTER.—Special fire-fighting equipment weighing 814 Ib. can be carried by 
the Sud-Aviation Alouette Il. This unit, on the right of the picture, can be in operation 
within 30 sec. of being landed. Republic has just sold the first Alouette in America. 


U.S.A.F. JUPITER.—The _ inertially 
guided Jupiter ICBM, built by Chrysier 
tor Army Ordnance, is also to be used by 
the U.S.A.F., as the SM-78. The Martin 
TM-76 tactical missile, formerly the 
TM-61B, is now named the Mace. 


EARLIER WARNING.—A powerful 
new radar device for the U.S. Army 
“which may give more than 15 minutes’ 
advance warning” of ICBMs _ head.ng 
towards the U.S. has been announced in 
Washington. 


CHINA VENTURE.—tThe first civil 
aircraft to be designed and built in China 
is to go into production. Designated the 
AW-2, it can be used for a number of 
tasks including crop-spraying, sowing and 
aerial survey. 


BOMB ACCIDENT.—A_ U.S.A.F. 
B-47 from Hunter A.F.B., Georgia, acci- 
dentally dropped an unarmed nuclear 
weapon near Florence, South Carolina, 
last week. A house was damaged and its 


Commercial Aviation Affairs 


EASTERN PLANS.—Among the air- 
lines expected to order medium-range 
turbojet equipment soon are Eastern Air 
Lines and Western Air Lines. Capt. E. 
Rickenbacker said recently that the 
Boeing 720 is closer to what Eastern 
thinks it needs than the Convair 880—but 
he was careful not to commit himself. 
Western is also understood to favour the 
Boeing 720. 


ANOTHER POLAR’ SERVICE. — 
Scandinavian Airlines System is to intro- 
duce on April 1 a third weekly flight 
between Europe and the Far East by the 
Arctic route, with one stop at Anchorage, 
Alaska. It is a little over a year since 
the first S.A.S. service over this route 
was inaugurated. DC-7Cs will be used. 


BRITANNIA PROVING.—The Bris- 
tol Britannia 312 G-AOVA has been in 
Australia for two weeks making a series 
of engine tests in tropical weather condi- 
tions. This aircraft, which was built as 
the first of the B.O.A.C. fleet but is now 
being used for development flying follow- 
ing the loss of G-ANCA, is fitted with 
two fully modified Proteus 755s. and two 
of the up-rated Proteus 765 engines. 


Tu-104s TO LONDON?—A Tupolev 
Tu-104A of C.S.A., the Czech State air- 
line, arrived at London Aijrport on 


six occupants injured by the detonation 
of the bomb’s high-explosive charge used 
to “trigger-off* the nuclear reaction 
when it is armed. 
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HESTON PRODUCTION.—Aircraft 
departments of Heston Aircraft and 
Associated Engineers, Ltd., are building 
Vickers Vanguard tailplanes, components 
for Westland helicopters, nacelles for 
Napier Eland turboprop engines and 
components for de Havilland aircraft. 
This was stated in the chairman’s annual 
report. Net profit for the year ending 
October 31, 1957, was £38,006. 


J57 OVERHAULS.—The U.S.A.F. has 
extended the overhaul life of its Pratt & 
Whitney J57s from 800 hr. to 1,000 hr. 
The engine began service in 1951 with 
a 50-hr. life. In less than a year from 
now civil versions of the J57—the JT-3C 
series—will be going into service with 
the airlines. 


ANOTHER MISSILE.—A new 5,000- 
mile ICBM using solid fuel and to be 
known as the “ Minuteman,” has been 
ordered by the U.S.A.F. Other U.S.A.F. 
missile news is that work on liquid pro- 
pellents to replace the present liquid 
oxygen for use in Titan and future long- 
and short-range ballistic missiles, is being 
increased. 


Photograph copyright “* The Aeroplane” 


IN FROM ITALY.—A Piaggio P.136L amphibian has been touring England on a sales 

demonstration tour, and has alighted on several occasions on the Thames, near 

Tower Bridge. It has been flown by Signor U. Pierotti, accompanied by the 
Piaggio sales manager, Signor Bruno Mori. 


March 16 on a proving flight from 
Prague. C.S.A. hope to introduce this 
type on their London-Prague route next 
month, but M.T.C.A. approval has still 
to be obtained. The noise level of the 
Tu-104 is one of the points still under 
discussion. 


AIR ALGERIE CARAVELLES. — 
Three Sud-Aviation Caravelles have been 
ordered by the French private operator, 
Air Algérie. The contract was signed on 
March 13, 1958, and delivery is scheduled 
for January, February and March, 1960. 


TEAL RE - EQUIPMENT. — The 
Australian and New Zealand Ministers 
for Air will meet in New Zealand next 
month to discuss the financing and 
purchase of new aircraft for TEAL, 
which at present uses DC-6s. It is 
reported that the existing 50-50 partner- 
ship of the two countries in TEAL will 
also be discussed. 


AEROFLOT INCREASE.—Prelimi- 
nary figures published in Russia show 
that Aeroflot grew rapidly in 1957. Pas- 
sengers carried increased by 67.2%, 
freight was up by 21% and _ ton-kilo- 
metres increased by 25.7%. Reasons for 
the growth included cheaper fares over 
local routes and the introduction of jets 
on the trunk routes. 


BRITANNIA EXTENSIONS. — 
B.O.A.C. plan to introduce Britannia 312s 
on their services to Detroit and Chicago 
in mid-April, with an initial frequency of 
two a week increasing to seven a week 
in May. In September, Britannias will 
replace Stratocruisers on the nightly 
Monarch service to New York, and in the 


. autumn there will be a thrice-weekly ser- 


vice to the Caribbean and on to Caracas, 
a daily service between New York and 
Nassau, and thrice-weekly from New 
York to Montego Bay and Kingston. 


LONDON-MANCHESTER. — Eagle 
Airways have applied to the A.T.A.C. for 
approval to operate a scheduled service 
between London and Manchester. Since 
B.E.A. already fly over this route, the 
application is by way of be'ng a test case. 
The A.T.A.C. is not specifically required 
to refuse rights on domestic services 
unless traffic would be “ materially 
diverted ” from the services of an existing 
and authorized carrier. 


ATLANTIC COMETS?—The possi- 
bility of using de Havilland Comet 4s on 
the North Atlantic route is being studied 
by B.O.A.C., although a final decision 
cannot be reached until the aircraft’s 
performance has been evaluated in the 
air. The use of the Comet on the 
Atlantic would enable B.O.A.C. to com- 
pete with Pan American, who expect to 
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introduce the Boeing 707-120 on this 
route before the end of the year; neither 
of these types would provide regular non- 
stop service between London and New 
York. 


EMBAKASI LIGHTING.—AIl the 
airfield lighting at Nairobi’s Embakasi 
airport, described in last week’s issue, was 
supplied by G.E.C. The equipment in- 
cludes half-Calvert and coded centre-line 
approach lighting (at the S.W. and N.W. 
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ends of the runway respectively) and the 
10-in. flexible-stem runway lights which 
are being used for the first time in East 
Africa. In addition G.E.C. has provided 
the entire electrical equipment for the 
new E.A.A.C. base at the airport. 


BOMBAY’S NEW TERMINAL.— 
Since March 5, all air traffic at Bombay 
international airport at Santa Cruz has 
been using the new terminal building, 
construction of which started in 1951. 


THE AEROPLANE 


K.L.M. STRIKE.—As we go to press 
pilots of K.L.M. were beginning a strike 
which immobilized all services out of 
Schiphol from March 17. Incoming ser- 
vices were continuing as normal. The 
strike was called by the Dutch pilots’ 
association in protest at the dismissal by 
K.L.M. of two pilots who, the manage- 
ment said, made unauthorized statements 
to the Press about working conditions 
and rates of pay, which had been the 
subject of recent negotiations. 


MR. BURKE’S TOUR.—Mr. A. F. 
Burke, O.B.E., managing director and 
deputy chairman of The de Havilland 
Aircraft Co., Ltd., arrived in Australia 
on March 12. As a director of the 
parent company, de Havilland Holdings, 
Ltd., he is visiting D.H. establishments 
and will also discuss Comet and D.H.121 
affairs with airlines. 


SELLING VICKERS.—Sir George 
Edwards, managing director of Véckers- 
Armstrongs (Aircraft), Ltd., is in Aus- 
tralia to discuss the V.C.10 and the Van- 
guard with Qantas, T.A.A. and Ansett- 
A.N.A. 


G.A.P.A.N. NEWS.—The Guild of 
Air Pilots and Air Navigators has 
awarded a Master Air Pilot's Certificate to 
Capt. F. J. Evans, who is a line captain 
with B.E.A. Dr. K. G. Bergin, M.A.. 
chief medical officer of B.O.A.C. and a 
pilot of considerable experience, has been 
appointed Warden of the Court of the 
Guild, filling the vacancy caused by the 
death of Sir John Boothman. 


IRISH POST.—Mr. P. J. 
Brennan, B.A., B.Com., 
LL.B., commercial 
manager of Aer Lingus, 
is to become head of the 
company’s commercial 


. * division on April 1. 


INSURANCE RETIREMENT. — Weg. 
Cdr. E. Guy Thomas, who has been 
aviation superintendent of the Royal 
Insurance Co., Ltd., and of the Liverpool 
and London and Globe Insurance Co., 
Ltd., since 1945, is to retire on March 31. 
In the later stages of the First World War 
he served with No. 59 Sqn., R.F.C.; he 
was called up by the R.A.F. in 1939, 
being seconded for duties with the 


Military Aviation Affairs 


ROYAL VISIT.—H.R.H. The Duke of 
Edinburgh inspected R.A.F. units 
stationed near 2nd T.A.F. Headquarters, 
Miinchen-Gladbach, during his private 
visit to West Germany last week. Met 
by the C.-in-C., Air Marshal Sir 
Humphrey Edwardes Jones, H.R.H. was 
briefed on the work of the Force and had 
lunch at R.A.F. Briiggen. 


R.C.A.F. VISITORS. — Fourteen 
officers of No. 10 Specialist Navigation 
Coursg from the R.C.A.F. Central Navi- 
gation School, Winnipeg, are on a 15-day 
visit to the U.K. During their stay, which 
started on March 12, they will be going 


M.A.P., where he became Deputy 
Director of Bought-out Supplies. Before 
joining the * Royal” in 1919, Wg. Cdr. 
Thomas was an apprentice with Arm- 
strong Siddeley Motors, and was then 
with Hispano-Suiza in Paris. From 
1955 to 1957 he was chairman of the 
Aviation Insurance Offices Association 
and also of the Air Transport Committee 
of the Liverpool Chamber of Commerce. 
He is to be succeeded in his present 
post by Fit. Lt. T. C. Graham, D.F.C. 
and bar, A.C.L.1. 


LORD DOUGLAS IN JAMAICA.— 
The chairman of B.E.A., Lord Douglas 
of Kirtleside, visited Jamaica during this 
month. He had been invited by the 
Airlines Association of Jamaica to speak 
at their dinner on March 14, Lord 
Douglas was due to leave Jamaica on 
March 21. 


P.A.A. APPOINTMENT. — Mr. 
William H. Lyons has been appointed 
district traffic sales manager for Pan 
American World Airways in the U.K. 
He succeeds Mr. James O. Leet who 
becomes district sales manager in New 
York City. Mr. Lyons joined Pan 
American in 1942 and has served as 
assistant to the vice-president, Latin 
American Division, and assistant to the 
vice-president, Atlantic Division. For 
the past 10 years he has been regional 
director of the Iberian Peninsula and 
Africa. Mr. Leet leaves London after 
11 years, having served as_ station 
operations manager and then as traffic 
sales manager. 


CAPT. G. S. BROWN.—We regret to 
record the death on March 13 of George 
Stanley Brown, who has been B.O.A.C.’s 
inspector of accidents since 1949. After 
flying with the R.N.A.S. in the First 
World War, and later with the R.A.F. and 
R.A.A.F., he flew for a civil operator in 
Australia before joining Imperial Airways 
in 1935. He retired from active flying 
with B.O.A.C. in 1949. 


BROUGH VISIT.—The Minister of Supply, 
Mr. Aubrey Jones, recently visited black- 
burn and General Aircraft, Ltd., where 
he inspected progress made on the NA.39 
| and the Beverley. He was greeted on 
| his arrival by Mr. Eric Turner (left), 
" chairman and managing director of the 
company. 


ZWICKY SALES.—Mr. G. C. Tuvey, 
B.Sc. (Econ.) has been appointed sales 
director of Zwicky, Ltd., of Slough. 


LT.-COL. O°’GORMAN.—We regret to 
record that Lt.-Col. Mervyn O'Gorman, 
C.B., D.Sc., M.Inst.C.E., M.1.Mech.E., 
M.I.E.E., F.R.Ae.S., died in London on 
March 16 at the age of 86. He held a 
prominent place among the pioneers of 
aviation, and from 1909 to 1916 served 
successively as chief superintendent of the 
Army Balloon Factory, the Royal Air- 
craft factory and the R.A.E. at Farn- 
borough. He became a Lt.-Col. in the 
R.F.C. in 1916, and was R.Ae.S. chair- 
man, 1921-22. Other honorary posts he 
held were as chairman of the Schneider 
Trophy committee, 1927-29, R.Ae.C. vice- 
chairman, 1928, vice-president, 1934-43, 
and vice-president of the F.A.I. 


to a number of R.A.F. stations: R.A.E. 
Farnborough, A. and A.E.E., Boscombe 
Down, R.R.R.E., Malvern, and the Decca 
Navigator Co., Ltd., New Malden. 


R.A.A.F. POINT COOK.—Since its 
formation in February, 1948, 113 cadets 
have graduated from the R.A.A-F. 
College at Point Cook. Of these, five 
were from the R.N.Z.A.F. and three were 
from the Pakistan A.F. 


HUSTLER COST.—The first opera- 
tional Wing of 47 Convair B-58 Hustlers 
will cost $700-$800 million ($15-$17 
million each). 


TRANS-PACIFIC  C-130s. — Eight 
Lockheed Hercules of the U.S. 9th Air 
Force 463rd Troop Carrier Wing, assigned 
to the 315th Air Division at Ashiya, 
Japan, recently made the first flight over 
the Pacific by a formation of turboprop 
transports. The flight of more than 8,000 
miles started at Ardmore, Okla., and was 
by way of Travis, Hawaii, and Guam. 


TEN AZORS.—The Spanish Air Force 
is to have 10 C.A.S.A. 207 Azor 36-pas- 
senger transports. Eight will have 
2.040-b.h.p. Bristol Hercules 730 engines 
(C.A.S.A. 207A) and two will be powered 
by 2,400-b.h.p. Pratt & Whitney R-2800s. 
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AIR TRANSPORT 


A Confusion 


LOOK over New York International’s new terminal 

building (THE AEROPLANE, January 10, pp. 39-41); a glance 
through the plans for the different U.S. carriers’ own unit 
terminal buildings; and a recent memory of the published plans 
for Los Angeles (see January 3, p. 10)—these will be enough 
to make anyone wonder whether the airline passenger of the 
future is really being properly considered. 

These terminals are all very well, and some of them are most 
ingenious, but surely, in their very ingenuity, they are likely 
to leave the airline passenger in a fairly confused state of mind 
as this passenger moves from one terminal and one airport to 
another? 

Some 18 months ago the International Air Transport Asso- 
ciation issued a report in which the broad requirements for 
future airport terminal buildings and aprons were laid down. 
No positive and detailed recommendations were offered, but 
the general pattern of requirements was explained. It was left 
to the states, municipalities and other airport owners to come 
to terms about some degree of standardization of building 
layout for the aid and comfort of the passengers. 

None of this variation of layout would have mattered five 
years ago; the different designs could then have been considered 
to be interim experiments out of which might be expected to 
come a rationalized plan on which the conception of all future 
terminals would be based. But the present plans, at Idlewild, 
Los Angeles and elsewhere, are being laid down for all reason- 
able future time—and they are each unique, even if there is a 
certain generalized plan of passenger traffic movement in the 
minds of all the designers concerned. 

There is still time for some new thinking and some 
co-ordination of ideas. The unit terminals at Idlewild and the 
terminals-plus-islands at Los Angeles have still to be built and 
can still be altered. Even if the overall architectural plans 
must now be retained, it is still possible to reach some degree 
of standardization in the interior layouts so that passengers 
entering and leaving any one of them will understand, without 
innumerable notice-boards and constant practice, how to get 
around and to find their aircraft, Customs areas, coaches or 
cabs. 

Admittedly the passengers will learn in due time, whatever 
the layout may be. They have learned to find their way around 
railway stations such as Euston, in London, and even around 
those like New York’s Grand Central and that at Amsterdam, 
which do not immediately show any outward signs of being 
railway stations at all. 

But air travellers are a little newer to the business and a 


of Terminals 


little more nervous; they are conscious of the fact that one air 
service, and one only, has their booked seats and that there 
are waiting lists—however artificial these usually turn out to 
be—for all other services on the same day. They need special 
consideration. 

In fact, there is nothing wrong, as a model, with the new 
international terminal building at Idlewild. The layout may 
not be perfect, but it is one which will work. Arriving 
passengers come in at the ground floor, and stay there, and 
departing passengers (who are not, in the U.S.A., subjected 
to Customs or other formalities) remain on the first floor until 
they descend to their aircraft—or later, maybe, pass directly 
from the first floor through movable covered ways to the high 
doors of their turbojet giants. Anyway, the arrivals and wing 
buildings at Idlewild exist and are in use—so planners may as 
well use the arrangements there as a broad basis for their own 
terminals. 

No one wants a repetition of the crowded maelstrom to 
which the temporary terminal at Idlewild has been reduced 
through overcrowding—and no one will allow such a thing to 
happen again. But we want to try to avoid another kind of 
confusion, caused by diversification of layout, which can only 
be reduced by means of endless kindergarten notices and the 
use of a hundred smiling shepherdesses. 

Travellers—perhaps because they have their minds on other 
things, such as the job they are going to do at their destinations, 
the tipping of the cab drivers and the whereabouts of their 
pieces of luggage—are, as a race, singularly disorganized. At 
Idlewild I watched a couple of them disembark from a cab, 
unload their luggage and get to the door of the new arrivals 
building before a policeman talked them out of paying off the 
driver and being left with an unprofitable situation which would 
probably have involved them in the missing of their air 
service. 

They were not arriving passengers; they were not, in fact, 
even leaving by one of the foreign airlines in the nearby wing 
buildings—they were passengers for a domestic service leaving 
from the temporary Idlewild terminal, half a mile or so away 
which is still in use. 

The entire road system of the new terminal ,area at Idlewild 
is plastered with enormous notices and colourdd boards telling 
everyone concerned which way they should bo for different 
purposes—yet these travellers (and their driver) had sailed 
happily through the lot of them and had arrived, descended 
and unloaded at quite the wrong place.—n.a.T. 


Runway in the Sea 


E new runway at Kai Tak Airport, 

Hong Kong, is due to be ready for 
use in August. A major example of 
dredged-fill engineering—similar to that 
at Kingston, Jamaica—the runway has 
been built out into Kowloon Harbour and 
is aligned so that a straight-in approach 
can be made through the so-called south- 
east gap. In this picture, the north-east 
corner of Hong Kong Island can be seen 
in the right background. Part of the 
town of Kowloon, which is on the main- 
land, is in the foreground. On the left 
can be seen the south-west threshold of 
the present subsidiary runway (07/25) 
where the new terminal facilities will be 
erected; the existing main runway which, 
like the new one, lies 13/31, is out of sight 
beyond the left of the picture. Kai Tak, 
its problems and the reasons for the con- 
struction of the new runway were 
described in the issue of August 2 last 
year (pp. 148-150). 
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THE AEROPLANE 


In this article, Mr. J. W. S. BRANCKER—who is Traffic Director of 
IATA, but who is expressing his personal views—takes a few shots at 
critics of the airlines’ turbojet buying ‘‘ spree”? before outlining a sug- 
gested formula for a basically low-cost, short-medium-haul transport— 
a specialized vehicle which has not so far been considered by the 
manufacturing industry. 


HOPE the following purely personal comments will be 

provocative. They are intended to be, and it would be 
extremely disappointing if everyone agreed with them. The 
object is not to establish a new philosophy in air transport but 
rather to remind the player—without making him take his eye 
off the ball he is trying to hit—that there are others in the bag. 

Since Lord Douglas delivered his admirable Brancker 
Memorial Lecture to the Institute of Transport in February, 
1957, there has been a general rumble of criticism about the 
policy followed by the World's airlines in ordering large fleets 
of pure-jet aircraft. Lord Douglas’ lecture did not really 
provoke this criticism, nor was it intended to. Lord Douglas 
set out, with commendable clarity, a cost comparison between 
the operation of turbojet and turbopropeller aircraft. It was 
a comprehensive and honest approach to a very complicated 
problem, and his paper provides a valuable background 
document. 

If, moreover, one disagrees with the ultimate findings of this 
paper, it does not imply any belittlement of the paper itself. 
To make such a comparison at all it was necessary to make 
certain assumptions and, with the best will in the World, these 
assumptions may not prove to be wholly correct in practice. 
The main conclusion was, in fact, that in the shorter and longer 
ranges the turbopropeller produced lower cost figures than the 
pure jet; for intermediate ranges the difference appeared to be 
marginal with something, perhaps, in favour of the pure jet. 

The criticism now levelled against the airlines, however, is 
not that they have chosen pure jets instead of turbopropellers, 
but rather that they have ordered too much new equipment too 
soon. The theory—sometimes advanced with the passionate 
severity of a frustrated nursery governess—seems to be that 
they should have resisted their mad desire for progress and 
should have carried on with existing types, thus saving capital 
investment and higher rates of obsolescence. One can almost 
hear someone saying, “ Don’t throw those shoes away—there’s 
at least another year’s wear in them.” The airlines are accused 
of being altogether too courageous and optimistic. 

Of course, if this sort of advice had been given and accepted 
by the airlines in the 1920s and 1930s there would be relatively 
little air transport today for anyone to criticize; if such advice 
had been followed somewhat earlier there would probably have 
been no aviation at all. No doubt in these circumstances the 
same critics could have given useful advice on not introducing 
faster ships or new rolling stock on the railroads—a policy 
which the latter seems to have followed rather too faithfully. 

In practice, it has been the courage and conviction of the 
airlines themselves which have made air transport into the 
impressive industry which it is today. It is absolutely right and 
proper for the leaders of the airlines to have taken the action 
which they have; and if a forward policy of improvement were 
not being fullowed the industry would not be living up to its 
responsibilities. Civil servants will continue to squeak and the 
uninformed will gibber but, unlike the ghosts of Rome, the 
disaster which they forecast so earnestly will not come about 
unless they are allowed to cause it themselves by placing 
artificial restrictions on the development of the airlines. An 
example of such repression ‘is the almost incredible policy 
adopted by some authorities in relation to fare increases. The 
fact that certain ancillary sections are lagging behind the general 
rate of progress in the business is only a cauce for regret and 
not a reason for despair. If the airlines and the manufacturers 
did not take the lead there would be no lead at all. 

But without retraction in that field of development, is there 
possibly another field which should also be examined? It is 
something which need not detract in any way from current 
action, nor does it involve a comparison between the main types 
of aircraft at present in service or under construction—but it 
may be worth looking at. 


Most air traffic statistics have now become so complex as to 
be nearly meaningless to anything except an_ intelligent 
electronic computer, but every now and then figures emerge 
which, if treated with considerable caution, give a general 
indication of the trend. ICAO recently came forward with 
a statement that the distance travelled by the average passenger 
carried by the World’s scheduled airlines is 585 miles. I know 
only too well how misleading such averages can be and that 
there may be very few passengers indeed who travel this exact 
distance; but, for all that, it is an interesting indication. 

Allowing for the effects of trans-continental and trans-ocean 
travel, there must be a iot of people who travel less than 
585 miles. Although there may be exceptions to the rule, I 
doubt if there would be too much disagreement with the 
assumption that new passenger traffic by air—i.e., people who 
have not -flown before—tend to travel shorter, rather than 
longer, distances. If this is so, it may well be that the bulk of 
new traffic which will accrue to the airlines during the next 
10 years will, in fact, be moving over distances fairly close to 
the average. Similarly, as air transport cuts deeper into the 
potential market, either because the fares themselves are 
reduced or because the general level of income rises in relation 
to the fares, then it seems probable that much of the new 
traffic—being primarily cost-limited—will not travel long 
distances. 

One-purpose Design 

To expand the market as quickly as possible fares must be 
as low as possible, and the basic issue is whether it is worth 
trying to design and produce a new aircraft with a performance 
deliberately restricted to meet the needs only of a certain 
category of passenger, but with the paramount objective of 
yielding the lowest conceivable seat-mile costs—in one sense 
an airborne bus, but a bus incorporating the highest possible 
degree of design skill to produce cheap transport; not in any 
way an aircraft to be constructed easily or hastily. Has any 
attempt been made recently to produce such an aircraft? 

I know that at this point a number of manufacturers will rush 
forward waving specifications and shouting “ Yes,” but with 
due deference to their arguments I think that a dispassionate 
examination will show that this is not quite the case. Many 
aircraft can rightly claim to be extremely economic in their 
own class, but this does not mean that the class itself has really 
been designed from the outset to achieve the lowest possible 
cost. In every case it will be found that other influences have 
crept in and have affected the final result. 

Obviously, before attempting to design such an aircraft some 
general qualifications must be set. No doubt fairly astonishing 
cost figures could be produced if no limitations were imposed, 
but a vehicle capable of wide and general use is needed. Let 
us, therefore, try to set down three positive factors (all of which 
are likely to be challenged) and then a series of negative factors 
which may help to establish the kind of aeroplane which might 
qualify. 

The positive factors can be briefly stated as a capacity of 120 
passengers in economy-class conditions, a stage-length range of 
1.000 miles, and a cruising speed of not less than 300 knots. 
These figures have not been chosen completely at random. A 
capacity of 120 passengers would be large enough to take 
advantage of the economic benefits of size and would roughly 
match the capacity of the new long-range aircraft which will 
soon come into service. It is not the matching which is so 
important, but airport facilities for handling 120 passengers are 
likely to be available without special construction. A range of 
1,000 miles would make it possible to operate all existing 
routes, except those across the oceans, without the number of 
intermediate stops ruining utilization. Remember that the 
“average” passenger travels only 585 miles. A speed of 
300 knots has been chosen because above this speed block-to- 
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block times (which are the only times of any importance to the 
passenger) decrease very slowly in relation to the rise in cruising 
speed. Over long distances there will, of course, be very 
considerable differences in the time taken by this sort of aircraft 
and the pure jet. But this need not concern us, because we are 
not trying to compete with the fastest. It would probably be 
too much of a regression to consider speeds below 300 knots, 
but if an increase can be made to spell lower costs so much the 
better. 

These factors are naturally open to challenge, but if they 
are accepted as a general yardstick they would then represent 
the sort of aircraft which could cater for a large section of the 
potential traffic—if costs are low enough. The important point, 
however, is that these factors should not be “ improved ” unless 
by doing so a definite saving in operating costs can be achieved. 
Development, if it takes place, should be virtually the reverse 
of the usual current practice. The Mark 2 product should not 
be faster and have a longer range; it should be bigger and still 
cheaper. 

What are the negative factors which should be considered? 
First of all, we do not need an aircraft which will take off from 
a small ploughed field. There may indeed be a need for such 
an aircraft, but it is not the one which is being described, and 
there is no need for this kind of penalty to be accepted. The 
qualification should be that operation from ICAO Class B 
airports should be possible. There is no need for it to be 
canable of carrying cars or large awkward pieces of freight; 
while there is a definite requirement for a freighter of this kind, 
this is not an essential for the cheap carriage of passengers. It 
is unnecessary for there to be extra capacity for cargo when 
fully loaded with passengers and their baggage. All space in 
excess of these requirements should be “ built out” and the 
possibility of carrying cargo considered as a separate issue. 
The aircraft need not be capable of ultra-rapid conversion from 
one configuration to another—unless, indeed, this can be done 
without any penalty whatsoever in the way of increased cost per 
seat-mile. 

We do not want an aircraft which is cheap to operate purely 
because it has been fully depreciated—we can do better than 
that. Furthermore, it should not be considered as a 
“replacement” for any existing type; it may turn out to be, 
but thinking on these lines will merely lead to confusion. This 
whole concept could easily lose its value if the design were 
subject to modifications to meet individual requirements. There 
will, naturally, be a considerable temptation to modify; to add 
a few miles to the range to cover some special routeing; to 
add a few knots to the speed to meet competition; or to add 
some fancy fittings as a sales attraction. Far be it from me to 
deny carriers the right to make the modifications they need—but 
these should be individual demands and should not be allowed 
to change the basic design. The only general improvements 
which should be accepted are those which would definitely 
contribute to a lower cost per passenger-mile. 

Let no one imagine that it will be an easy aircraft to design— 
it is much harder to design something simple, and simplicity is 
likely to prove important. It implies, in fact, a process of 
dispassionate re-thinking to make sure that everything which is 


’ ONE KIND OF WORKHORSE.—The Bréguet 763 Deux Points 
seen at Santos Dumont Airport, Rio de !aneiro, during its 
recent demonstration tour in North and South America. 
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not necessary and might prove expensive is eliminated. May I 
illustrate this concept with an absurdity: if it were found 
appreciably cheaper to use a small boy to raise the landing gear 
as opposed to a complicated chunk of hydraulic engineering— 
then a small boy should be used, making due allowance, of 
course, for the weight, wages, high consumption and general 
unreliability of small boys. 

The important question, of course, is what cost per passenger- 
mile could be obtained if this line of development were followed 
with determination. I doubt if anyone really knows. If a 
preliminary examination showed that the reduction in costs was 
not really material, then the sooner the idea was abandoned the 
better—but at least this would be well worth knowing. 

At this stage I can again see a number of manufacturers 
coming forward with their own products and claiming them to 
be the ideal. Without trying to allocate a prize, certain aircraft 
can at least claim attention. The Vickers Vanguard may appear 
to be close to the requirement but, while it was designed for a 
specific and patently useful purpose, that purpose was not 
primarily to generate a low rate per passenger-mile. It has a 
somewhat greater range than necessary and in order to obtain 
the optimum cost per load ton-mile it must carry cargo as well 
as passengers; if no cargo is offering the space available cannot 
be used for passengers. The Lockheed Electra may also appear 
to be close to the specification, but it was not built primarily 
with the objective of cheapness; many characteristics have 
naturally crept in for competitive reasons. The smaller feeder- 
line aircraft suffer—if that is the right word—from other 
characteristics and lack sufficient size to give the best results. 

The shorter-range jets being produced by Boeing and 
de Havilland are, no doubt, admirable in their own context, 
but will they yield operating costs as low as those of an aircraft 
designed with this as the chief objective? The Bristol Freighter 
was in some respects an embryo of the sort of aircraft under 
consideration and in its early stages the Britannia was fairly 
close to it—but is now moving farther away in its efforts to 
compete with pure jets. The Armstrong Whitworth Freighter- 
coach is obviously a move in this particular direction, but what 
is the cost penalty of a shape primarily designed for freight? 

To criticize aircraft under this heading is no real criticism of 
the aircraft themselves, but more a matter of posing the 
question—and I certainly do not know the answer myself—of 
how close do they come to giving a cost per seat-mile figure 
which is appreciably cheaper than the cheap. 

Is it, then, worth looking at this horizon as well as (certainly 
not instead of) the horizon which so many major carriers and 
manufacturers already have under close and effective sur- 
veillance? New sources of power, and technical progress 
generally, may well give us the lower costs we want without 
penalty, but until they do is there, perhaps, a case for trying to 
give the cost bogy a good Shaking up by orthodox methods? 

I have already gone on record to the effect that I do not 
think that differential fares will be applied between pure-jet and 
turboprop aircraft, and I see no reason to alter that opinion in 
the light of the aircraft which are either in service now or are 
likely to come into service in the near future. The prevailing 
conditions, which led to this view, might well change, however, 
if a basically different type of service, which did not aim at 
being directly competitve, were introduced. 

The first question—if I may repeat it again—is to what extent 
is it technically feasible? 
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MOUNTING PRODUC- 
TION.—This new photo- 
graph of the Lockheed 
Electra production line 
shows the third Electra 
destined for flight test- 
ing on the left. Nexton 
the line is the first air- 
craft for Eastern, followed 
by the General Motors 
prototype for engine de- 
velopment and another 
for Eastern. 


A Model Tour 


gen Bréguet 763 Deux Ponts may be considered by the 
purists to be an obsolescent type. But as there is no other 
similarly constituted aircraft in existence, it is obsolescent only 
in terms of chronology and is the kind of transport aircraft 
which may still have valuable market potentials. 

Certainly the recent tour by F-BASQ in North and South 
America showed that there is plenty of interest in this type and 
that the 763, now well tried in service, could do its work without 
trouble. Between January 16, when it left Orly, Paris, and 
February 19, when it returned to Paris, this unit of Air France’s 
fleet flew 127 hours in 44 flights without a technical incident 
and without needing to use more than half a kilogram from 
the 1,500 kg. of spares which were carried on the trip. 

The tour started in Boston, Mass., after an Atlantic crossing 
by way of the Azores and Stephenville, Newfoundland, and a 
number of demonstrations were given at New York, which was 
reached on the next day, January 18. Two days later the 
763 was at Washington Airport, where, appropriately enough, 
a representative of the Air Transport Association did some 
cost analyses according to the latest A.T.A. formula and 
concluded that the Deux Ponts could be operated over 1,000- 
mile stages at a cost of 7.9 cents per ton-mile—a figure slightly 
better than that for the DC-4 and DC-6 even when no 
allowances are made for the 763’s advantages in terms of load- 
handling and quick turn-rounds. 

During the week spent in Miami (January 22 to 30) 11 trans- 
port companies took part in flights and the aircraft also partici- 
pated in the International Air Show with a fly-past and a 
demonstration of the unloading of two cars in less than five 
minutes. 

From Miami, the Bréguet flew to Havana and then to Bogota, 
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BOEING BREAK EVEN.—This diagram, from a recent Boeing 
brochure, shows the area of profitability for the Boeing 720 
short/medium-haul turbojet, and for the 707-120 and 707-320. 
Direct operating costs were calculated by the 1957 A.T.A. 
formula and indirect costs were assumed to be the same. 
Passenger revenue was computed at 6.75 cents per passenger 
nautical-mile and reserves for 14 hours’ holding are included. 
The cargo break-even point is assessed for 50°, cargo volume 
used at 10 Ib./cu. ft. density with a cargo revenue of 40.5 
cents/ton nautical-mile. 


Lima and Santiago. At each airport the same interest was 
shown not only by public authorities but also by local air 
transport companies, and demonstration flights were made. 
Negotiations are in progress with a number of these companies. 
Bogota, which is situated at 7,500 ft. a.m.s.l., provided the 
opportunity to confirm the estimated take-off performance from 
high-altitude air strips. 

From Santiago the 763 was flown over the Andes to Rio de 
Janeiro. The aircraft landed at Galeao Airport, the Brazilian 
authorities refusing to believe that this 50-ton aircraft could 
safely use the short landing strip at Santos Dumont Airport. 
In fact, the 763 was later flown to Santos Dumont for various 
demonstrations, and it was shown that it could land and take-off 
without any difficulty from this short aerodrome. At Rio 
military and air transport authorities showed interest. 

Two local flights were made from Rio—one to Sao Paulo, 
for demonstration of the aircraft to the transport companies 
operating from there, and the other to Brazilia—which is the 
future capital city of Brazil and is being built 600 miles inland. 
A temporary runway of 10,500 ft. has been completed there 
and large-scale construction work has started. The intention of 
the company responsible for the building of this new capital 
is to construct a town for 500,000 inhabitants within a few years. 
As there is very little means of surface transportation from the 
coast to that part of Brazil, the movement of raw materials 
and, later, of personnel, will only be possible by Air. 


The Ringway Accident Report 


METICULOUSLY thorough and detailed report of the 

public inquiry into the accident to the B.E.A. Viscount 701, 
at Ringway on March 14, 1957, was issued last week. It serves 
to confirm and to amplify the information about the sequence 
of events which led to the disaster and which are now generally 
accepted and broadly understood. 

During its final approach to Manchester Airport after a flight 
from Amsterdam, and when about a mile from the runway 
threshold, the aircraft (G-ALWE) made a banked turn to star- 
board and continued to descend until the starboard wingtip 
struck the ground. The aircraft then struck some houses and 
caught fire. All 20 occupants, including five flight and cabin 
crew members, as well as a woman and her infant son in one 
of the houses, lost their lives. 

The cause of the accident was the failure of a bolt and a 
fitting which formed part of the support for the two inner 
starboard flap sections; these sections rose above the trailing 
edge of the wing from the point of No. 2 flap unit. The effect, 
especially as 32 deg. of flap had been selected, was to make the 
aircraft bank sharply to starboard. Normally this rolling ten- 
dency could (as later tests showed) have been corrected by the 
instinctive and immediate use of aileron, but the evidence sug- 
gests that the flap damage caused the gust-lock control wire to 
move and thus to lock the ailerons. Other evidence suggests 
that left rudder and starboard power had been applied in an 
attempt to lift the wing and that the gust-lock control was also 
moved in an effort to free the ailerons during the 20 seconds or 
less which were available to the crew for corrective action. 

The failure occurred in the aft lower fitting of No. 2 flap 
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unit, the lug for which was held by a ;-in. high-tensile steel 
bolt and by a *-in. bolt. The larger bolt was found to have a 
fatigue crack. Whether or not the lug, which was also found 
to have broken, failed first or not, it was the weakness of the 
fs-in. bolt which precipitated the flap failure. 

An examination of 845 bolts from 100 Viscounts produced 
33 cases of the incidence of fatigue, though to a very minor 
degree. All cases involved bolts from No. 2 or No. 3 flap 
fittings—a fact for which there is apparently no explanation— 
and the incidence was naturally greater amongst the aircraft 
which had completed the most landings. In the case of bolts 
from No. 2 unit, however, there was a striking difference in the 
incidence of fatigue according to whether or not a particular 
modification had been completed. 

This modification followed the failure, in a number of 
Viscounts, of the operating chain at No. 2 flap unit. A stronger 
chain was consequently fitted but, as it was considered advis- 
able to ensure that the chain still remained the weakest link 
in the mechanism and structure, the flap unit was strengthened 
by the introduction of a -in. bolt in place of a 4-in. bolt 
previously fitted. A higher incidence of fatigue was found in 
those bolts which had been replaced in completed Viscounts. 

It appears that the work involved in this modification was 
extremely awkward and that the hole for the new bolt had to 
be reamed more or less “ blind.” The axis of the reamed hole 
in G-ALWE’s fitting was not apparently parallel with that of 
the previous hole and the loading of the bolt was not, therefore, 
truly axial. But this is not the whole story, because there was a 
significant incidence of fatigue in the “ older” bolts of No. 3 
unit fittings which had not been modified. Other points brought 
out in the investigation were that the front face of the fitting 
had been milled down during the modification by about 0.1 in.. 
so this thinning of the lug was probably the cause of its failure, 
and that the fitting had not, because of proud rivet heads. been 
flush with the trailing-edge member to which it was attached. 


WHEEL POWER.—Taxi-ing by the use of 
jet-engine power is not recommended as 
either economical or quiet. A means of 
avoiding this is the wheel power unit de- 
veloped by the Consolidated Diesel Electric 
Corporation of Canada, Ltd. (THE AERO- 
PLANE, October 4, 1957). These pictures 
show such a unit applied to the Boeing 
707 prototype at Seattle. Driven to the 
aircraft under its own power, the unit is 
locked to one of the main undercarriage 
bogies and its engine provides hydraulic 
power to drive the aircraft wheels via 
individual hydraulic motors. The Boeing 
707 was moved forwards, backwards and 
in a tight circle. It was also backed into 
a maintenance dock. Control is by the 
pilot using the electrically operated 
throttle box, below, right. 
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However, to provide a really fair statement of the causes 
leading up to the failure it would be necessary to publish the 
inquiry report in fuil. All that can be said in conclusion is that 
this report highlights—probably as well as in any previous 
report of the same kind—the immense amount of work put in 
by the investigators and, later, by the manufacturers in finding 
means to ensure that the trouble could never be repeated. 


Preparing for the Turbojets 


HE Government of India has decided to strengthen and 
lengthen the existing runways at the three international 
airports—Bombay, Delhi and Calcutta—by the end of 1959, to 
enable safe operation of the Boeing 707s and DC-8s scheduled 
to come into service from 1960 onwards. 

At Santa Cruz airport, Bombay, work has already started 
on a runway extension to 10,500 ft. from its present length 
of 8,200 ft. Hills surrounding the airport will have their tops 
“lopped off” to improve approach and climb-out lanes. 


Sierra Leone’s Airline 


ECAUSE of the runway limitations up-country it has been 
decided to use D.H.89 Rapide Mk.4s for operations over 
Sierra Leone Airways’ network. This new airline has been 
formed to fly internal services in the colony and will be operated 
by the West African Airways Corporation under contract to 
the Sierra Leone Government. 

The Mk.4 Rapide is fitted with Gipsy Queen 2 engines and 
v.p. propellers, so its take-off performance should be adequate 
for short strips in a tropical area. The centres to be served by 
the new airline are Hastings (Freetown), Bo, Kenema, Daru, 
Port Loko and Magburaka. A shuttle service is proposed 
between Freetown’s Hastings strip and the main airport at 
Lungi. This journey otherwise involves a coach and launch 
journey over the estuary of the river Rokell. 
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THE FIGHTING SERVICES 


Fleet Air Arm Anniversary 


O MARK the 2Ist anniversary of the formation of the Fleet 
Air Arm under the Royal Navy, a reunion of former and 
serving officers and ratings will be held at the Albert Hall, 
London, on December 1, 1958. There is an invitation to the 
100,000 personnel who served in aircraft carriers and on Naval 
airfields during the Second World War, and the 50,000 who have 
been in the Service since 1945, to attend; the method of apply- 
ing for seats will be announced shortly. Chairman of the 
organizing committee is Admiral Sir Denis Boyd, K.C.B., 
C.B.E., D.S.C., who commanded the carrier “ Illustrious” at 
the Battle of Taranto. 

It was in 1908—50 years ago—that the Royal Navy first took 
an active interest in flying, and four years later the Royal Flying 
Corps (Naval Wing) was formed. Rapidly developed through 
the 1914-18 War, the Royal Naval Air Service merged with 
the R.F.C. to form the Royal Air Force on April 1, 1918, and 
it was not until 1937 that the Royal Navy assumed complete 
responsibility for its own Air Arm. 


Passing-out Parades 


EARLY 800 apprentices and Boy Entrants from Technical 

Training Command schools are due to join the regular Air 
Force within the next few weeks. At Cosford, Boy Entrants 
of No. 29 Entry from No. 2 School of Technical Training will 
be reviewed at their passing-out parade on March 25 by Air 
Vice-Marshal J. G. W. Weston, Assistant Chief of the Air Staff 
(Signals); and Air Vice-Marshal A. F. Hutton, Director-General 
of Engineering, will inspect the passing-out parade of Boy 
Entrants at R.A.F. St. Athan on March 27. 

Aircraft apprentices of No. 80 Entry passing-out from No. | 
Radio School, Locking, on April 1 will be reviewed by the 
A.O.C.-in-C., Technical Training Command, Air Marshal Sir 
Arthur McDonald, and the graduation parade of aircraft appren- 
tices at R.A.F. Halton on April 2 will be reviewed by Air 
Marshal Sir Gilbert Nicholetts, Inspector-General of the 
R.A.F. Viscount Cilcennin, Lord Lieutenant of Herefordshire, 
is to inspect the passing-out parade of administrative appren- 
tices at R.A.F. Hereford on April 30. 


Dining at Cambridge 
HE hope that the Cambridge University Air Squadron wouid 
continue as a flying unit “for a long time ” was expressed 
by ArtR CHIEF MARSHAL SIR WALTER L. Dawson, K.C.B., 
C.B.E., D.S.O., Air Member for Supply and Organization, when 
he proposed the toast to the Squadron at 2 26th annual dinner 
at the University Arms Hotel on March 7. 

Of the future of the Squadron Sir Walter said: “ As far as 
we can see at the moment this will not even be challenged for 
five years. Whether you will get your jets then I don’t know, 
but you certainly won't get them before then—we can’t afford 
Ad 

When the fate of the R.A.F. Volunteer Reserve was under 
discussion recently, the Air Chief Marshal admitted that he fell 
naturally into the rdle of counsel for the defence of the 
university air squadrons. 

“The thing that really swayed it,” he said, “ was that in 
every one of the 17 universities I had the chance of talking to 


CAMBRIDGE TOP TABLE.—Personalities 
at the Cambridge U.A.S. Dinner on March7 
included, left to right, Marshal of the 
R.A.F. Lord Tedder, the C.O., Wg. Cdr. 
. H. F. Ford, Air Chief Marshal Sir 
Walter L. Dawson, Lord Adrian, Air 
Marshal Sir Douglas Macfadyen, Sir Ivor 
jennings, Air Marshal Sir Denis Barnett, 
Sir Henry Thirkill, Sir Hamilton Kerr. 
Prof. H. Butterfield and Air Cdre. P. H. 
Dunn. 


Vice-Chancellors and heads of military education, and asking 
them if they really valued their university air squadrons. In all 
17 cases, without the slightest hesitation, they said it was a 
thing they really did value as part of their University.” 

Turning to the regular Air Force, the speaker stressed that 
the human brain would be wanted in the air for a long time to 
come, and said that he could not see a time when we shall not 
have a very appreciable job for bombers and fighters. 

In his speech of welcome to the guests the Commanding 
Officer, Wc. Cpr. J. H. F. Forp, M.A., D.F.C., referred to the 
“ terrific year” that 1957 had proved for the Squadron. Total 
flying reached a record of over 6,100 hr., including 2,600 hr. at 
camp; this latter figure was also a record, and it represented 
about one-sixth of all the flying done by the 17 university air 
squadrons. 

Pilot establishment was now being progressively reduced from 
100 to 60, and the Squadron had lost its Navigation Flight of 
24 members, four instructors and two Ansons; it had also lost 
its Fighter Control Flight of 25 members and one instructor. 

Wg. Cdr. Ford continued: * We would dearly like to see the 
introduction of the Jet Provost. The piston era has nearly gone 
and, uniess we do get jets, the university air squadrons must 
ultimately fade away too. 

The reduction in pilot establishment would be completed 
next year, and the overall reduction in strength would be more 
than one-half the members. This would, in fact, “leave our 
establishment somewhat smaller than some of the so-called 
red-brick universities. 

““We have appealed for the establishment of a Technical 
Flight here, and we are hoping for sympathetic consideration. 
It seems ridiculous,’ added Wg. Cdr. Ford, “ that the premier 
engineering university in the World should not have one.” 

MARSHAL OF THE R.A.F. THE Lorp Tepper, G.C.B., D.C.L., 
LL.D., Chancellor of Cambridge University, replied for the 
guests in a speech as remarkable for its brevity as its wit. 

Wg. Cdr. Ford had said of Lord Tedder: “ Having leapt to 
the top of the academic tree, he sought new worlds in industry, 
but he recalled his first love when he hoisted the ensign and 
flew his pennant! ” 

Mr. A. J. GorTON replied to the toast to the Squadron. 


R.A.F. Appointments 
HE following are Royal Air 
appointments: 

Wing Commanders: M. E. Claxton to R.A.F. Compton Bassett 
for ——- duties; L. Ellerd-Styles to R.A.F. Safi, Malta, to 
command; L. J. Harding to R.A.F. gg for administrative 
duties; N. F. T. Robinson to H.Q., No. 7 R.A.F Police District, 
for provost duties; R. Stevenson to A.A.F.C.E. for staff duties; 

_A. D. Sturges to Air Ministry for duty in the Department of the 
Air Member for Supply and Organization; F. Walker, M.B.E., to 
H.Q., No. 224 Group, Malaya, for staff duties. 

Squadron Leaders: H. G. Davies to No. 2 Flying Training School, 
R.A.F. Syerston, as Chief Instructor (with acting rank of Wg. Cdr.); 
J. G. Roberts, D.F.C., D.F.M., to R.A.F. St. Mawgan, for flying 
duties (with acting rank of We. Cadr.); S. Slater, D.S.O., D.F.C., 
to Headquarters, Transport Command, for air staff duties (with 
acting rank of Wg. Cdr.). 


among recent Force 


Reunion 


Bristo) University Air Squadron.—The fifth annual dinner is 
being held in the Hawthorns Hotel, Bristol, on April 25, 1958. All 
ex-members are invited to attend and details are available from the 
Mess Secretary, Officers’ Mess, Bristo! U.A.S., 82 Woodland Road, 
Bristol, 8 
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Wings 


The Colonel \Commandant of the recently 
formed Army Air Corps, General Sir Hugh 
Stockwell, K.C.B., K.B.E., D.S.O., accom- 
panied by the Army Commander, General 
Sir George Erskine, G.C.B., K.B.E.. D.S.O., 
A.D.C., last week visited the A.A.C. Centre 
at Middle Wallop, where they saw some of 
the varied flying now being undertaken by 
Britain's airborne soldiers. 


- : Pho:ographs copyright ** The Aeroplane” 


Above, three Auster 9s from No. 6 Independent Liaison Flight (Major M. W. 
Sutcliffe), Middle Wallop—which provides light aircraft support, including 
passenger flying, for U.K. units—demonstrate supply dropping by parachute. 


Above, with the help of flap, an Auster 9 of the A.A.C. takes off from a 
tactical landing strip at Bulford, watched by the visiting generals. Right, 
four fully armed troops descend from a hovering Sycamore of the Joint 
Experimental Helicopter Unit. 


Left, Auster 9s of the Army Air 
Corps Centre at Middle Wallop 
exercise in realistic conditions 
on tactical landing grounds in the 
Bulford area, and are carefully 
camouflaged when dispersed. 
Since the formation of the A.A.C. 
on September 1 last year, it is 
changing over to an entirely 
Army organization, with soldier 
technicians replacing R.A-F. 
ground crews. 
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for the Army 


Above, Army and R.A.F. personnel of the A.A.C. being inspected by 
General Erskine at Middle Wallop, where he also presented successful 
students of No. 127 Light Aircraft Course with their « wings.” 


Above, Saro Skeeter 10s of the 
Army Air Corps Centre, Middle 
Wallop, were used for conveying 
the visiting generals about the 
station and training area. One 
was also demonstrated with 
considerable verve. by Major 
R. M. Begbie, R.A. 


Left, seen for the first time in 

Army Air Corps markings is the 

Edgar Percival EP 9, two of which 

are being evaluated for military 

use. The pilot on this occasion 

was J. Walker of the Edgar Percival 
company. 


Right, as a general-purpose 
transport aircraft, within the 
A.A.C. upper weight limit of 
4,000 Ib., the EP 9 has a useful 
potential, and at Middle Wallop 


i ee ld 


5 demonstrated the quick-loading 
characteristics obtained with 


r the rear clamshell door. 
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The Transformed Herald 


tie SATISFY the rapidly changing pattern of air transport 
and to meet demands for different performance and load- 
carrying capabilities, the civil transport aircraft manufacturer 
is frequently faced with the need to make considerable—and 
sometimes quite drastic—changes to the structure and layout 
of the aeroplane he produced to fulfil the initial need. Longer 
fuselages and more powerful engines are common examples 
of the occasional airframe “ stretch ” that has become a feature 
of the civil aircraft business these days. And a noteworthy 
case in this category is that of the Handley Page Herald, which 
has recently been transformed from a_four-piston-engined 
aircraft with Leonides Majors into a twin-turboprop version 
with two Darts and a longer fuselage. 

We dealt briefly with this new Dart Herald in our issue for 
February 14, and showed it emerging from the hangar at 
Woodley on March 7. The aircraft has now made its first flight 
and here we propose to discuss in some detail its principal 
structural features and the changes that have been made to the 
airframe to effect the transformation. 

To begin with, however, it is necessary to recapitulate the 
background story and to get this new version of a well-known 
aircraft into the right perspective. (A cut-away drawing of 
the Leonides Major Herald appeared in THE AEROPLANE for 
September 9, 1955.) The original Herald, powered by four 
Alvis Leonides Major radials, was intended as a short-haul 
transport which could do all that the ubiquitous Dakota had 
done, and more. It was designed to accommodate up to 44 
passengers and to cruise over the short- and medium-stage 
routes at a speed of around 200 m.p.h. for an operating cost 
of about 1.Sd. per passenger-mile. Particular attention was 
given to take-off and landing performance to meet the needs of 
operators in relatively undeveloped areas; operation from 
1,000-yd. grass strips in tropical highlands was considered to 
be a requirement. For this, large Fowler flaps were provided— 
with an area representing 184% of the total wing area. 

In other words, the company set out to produce the good 
all-round “ work-horse ” that was being favoured by many of 
the smaller operating companies. And, as one would expect 
from this sort of specification, the result was an orthodox 
aeroplane with straightforward lines, a number of notable detail 
features, but no particular frills or fancies. 

A high-wing layout was chosen primarily for the advantage 
it gives in ease of loading—an important point for a feeder-liner 
needing quick turn-round time. This wing was given the com- 
paratively modest taper ratio of 2.0 and a reasonably high 
aspect ratio of 10. With an area of 886 sq. ft. this gave a wing 
loading at maximum take-off weight of just over 42 Ib./sq. ft. 
and low enough to keep the low-speed performance within the 
requirements for short-field landings. 


With its extended fuselage and sleek engine nacelles the 

Handley Page Dart Herald has been given a «‘ new look.” 

In the photograph at the top of the page it takes off on its 
first flight on March 11. 


Photograph copyright “* The Aeroplane” 


Fuel for the Leonides Major version is housed in four 
175-gal. bag-type tanks in the centre-section wing, two on each 
side of the fuselage. Extra fuel can be carried if required in 
four 74-gal. auxiliary tanks inboard of the inner engine nacelles. 

Three main portions form the Herald’s wing—a centre 
section, extending to a point just outboard of each outer engine 
nacelle, to which is attached by means of a multi-web joint 
two outer wings. In the centre wing the torsion box is a 
three-spar unit and in the original version had a metal 
corrugated-sandwich top and bottom skin. The three spars 
were, in fact, little more than diaphragms with relatively light 
top and bottom booms for attachment of the skin panels; the 
central diaphragm, however, was a slightly sturdier unit of 
corrugated sandwich construction. 

With this “ thick-skin” type of structure most of the drag 
loads are taken in the skin. Thus the number of ribs required 
can be reduced to a few stiffened diaphragm-type units. 

For the Herald’s outer wings an orthodox stressed-skin 
structure has been chosen. These units are two-spar structures 
with pressed ribs (except at control-surface hinge points, where 
they are sturdier) and single skins supported on closely spaced 
spanwise stringers. The leading edges are thermally de-iced 
and have an outer skin spot-welded to an inner skin which has 
shallow chordwise pressed ducts to pass the hot air. 

A capacious fuselage accommodating, as we have said, up to 
44 passengers was designed to be readily adaptable for all- 
freight or mixed freight/passenger loads. For this purpose it 
was provided with large loading doors, one at each end of the 
main cabin on the port side. As the Herald would only be 
needed to operate at medium cruising altitudes the cabin is 
pressurized to a modest degree, with a maximum differential 
pressure of 3.35 p.s.i., giving a cabin “ altitude ” of 6,500 ft. at 
an aircraft height of 15,000 ft. 

A useful compromise between the usual completely circular 
cross-section of a pressurized fuselage and the minimum area 
dictated by its contents led to a cross-section for the Herald’s 
fuselage having a compound curve. This is made up of two 
circles intersecting at the floor line; the upper one had a 55-in. 
radius and the lower one a radius of 96.5 in. 

Notable features of the fuselage structure include the built-up 
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chine members that run along the fuselage at floor level where 
the discontinuity in cross-section curvature takes place. Each 
of these members comprises a continuous longitudinal-shaped 
channel with similar intercostals to form a T-beam. Above 
the chine, the fuselage structure is a_ straightforward 
skin/stringer/frame construction. The skin panels are built-up 
units with their stringers spot-welded to them. These stringers 
pass through the main frames, to which they are riveted. 

In the underfloor portion of the fuselage below the chine 
members the structure comprises pressed frames notched to 
take the continuous stringers spot-welded to the skin. Here, 
however, the skin itself, and not the stringers, is riveted to the 
frame flanges. 

Attachment fittings for the wing are carried on two centre- 
section frames which have box-section side members extending 
from floor level to the wing cut-out. Channel-section beams 
join these side members across the top of the fuselage. At 
floor level two fore-and-aft members are located in way of the 
seat attachments and the floor is also supported on pressed 
cross-frames. 

In its original form the Herald first flew in August, 1955, a 
little over a year after detail design and construction had been 
started, and it made its public début at the S.B.A.C. Display of 
that year. Provisional orders for it were forthcoming from 
Australian National Airways, Queensland Airlines, Lloyd Aero 


Photograph copyright *“* The Aeroplane” 


A distinctive feature of the Dart Herald’s nacelle is the offset 
position of the powerplant. 


Colombiano and Air Kruise. Preliminary plans were made to 
produce an initial batch to meet these demands. 

As time went on, however, it became clear that there was a 
growing demand among potential operators for a turboprop 
aircraft in the same general category, and interest was expressed 
in the possibility of a version of the Herald with such engines. 
This was in no way a reflection upon the Leonides Major as a 
powerplant, but was very largely an indication of the increasing 
body of air-transport operators in favour of the turboprop 
engine for medium-duty aircraft needed for service within the 
next three or four years. 

As a result of this, the Handley Page team started work on 
such a version of the Herald, and last May announced the 
Dart Herald powered by two Rolls-Royce R.Da.7s. In place 
of four 866-b.h.p. Leonides Majors the new version has two 
2,105-e.h.p. Darts, giving an increase in take-off power of some 
740 b.h.p. and, in consequence, an appreciable change in the 
aircraftis basic performance. This has been supplemented by 
a lower all-up weight—it was 37,500 Ib. and is now 37,000 Ib.- 
brought about by the lower installed weight of the two 
powerplants. 

In making this transformation the Handley Page team at 
Reading, under its chief designer, Mr. J. Allan, Dip.Ae.(Hull), 
A.F.R.Ae.S., took the opportunity to re-assess the Herald’s 
structure generally in the light of the 1956 B.C.A.R.s and the 
latest C.A.A. requirements. Few changes had to be made on 
that account alone—the great majority were associated with the 
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new engines and the different performance characteristics—but 
as a result the Herald’s structure is now in accord with the latest 
British and American requirements for civil aeroplanes. 

Because of the higher operating speed with the Dart power- 
plants (it has gone up from 211 m.p.h. at 10,000 ft. to 275 m.p.h. 
at 15,000 ft.), the wing bending moment at the root has 
increased by some 30%. This has been catered for by a 
change to the centre spar, for which previously the booms 
were, in effect, formed by the corrugated-sandwich panels of 
the top and bottom skins. This spar now has machined booms 
in place of the sandwich panels, the material chosen being 
24ST, which gives particularly good fatigue crack-propagation 
properties. 

This, incidentally, is indicative of the close attention that has 
been paid to the fatigue problem in the new Herald. Its 
structure has been carefully designed under the dictates of a 
“ fail-safe” philosophy and every effort has been made in the 
detail design to ensure that a long safe-life will be possible. 

In the new wing centre spar the top boom is made up of two 
components. For the bottom boom, which is the tension 
member and, therefore, more prone to suffer the effects of 
fatigue cracks, a four-component arrangement is used, so that 
in the event of a fatigue crack developing it cannot result in 
more than a 334% loss of boom strength. For the rest of the 
centre spar the standard single web is retained with a double 
web over the tank areas. 

Only local modifications have been necessary for the front 
spar. These are associated with the new powerplant attach- 
ments. The inner engine’s inboard mounting fitting is retained, 
the outboard fitting is now used only for undercarriage 
attachment, and a new outboard mounting fitting has been 
provided for the fatter engine nacelle used for the Dart power- 
plants. The original outer engine-mounting fittings and the 
local stiffening associated with them have been removed. The 
flap gear is unchanged, but some local stiffening is now 
incorporated to deal with the higher slipstream speeds. 

In the outer wings an increase in top and bottom skin gauge 
has been necessary because of the greater loads, but the same 
stringer arrangement is used. Also, in the inboard portion of 
each outer wing there is now a 180-gal. integral fuel tank. 
Thus each powerplant has three separate fuel tanks which feed 
into a sump tank in the nacelle. The new total standard fuel 
capacity is 1,000 Imp. gal. 

The fuselage structure has remained unchanged, although it 
has had an extra bay added forward of the centre section. This 
is a 20-in. section and has been incorporated primarily to move 
the crew entrance door out of the plane of the propellers, 
which come farther forward with the Dart powerplants. *At 
the same time, the extra length of cabin gives a littlhe more room 
and permits a greater variety of interior arrangements. 

A noticeable difference with the new Herald, however, is the 
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The Handley Page Dart Herald 


Two 2,105-e.h.p. Rolls-Roycepit | 
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- 
. FORWARD 
CER OREN, 
; uP TO FT. 
: a oo 150 Ly 2) fL00R. LOADING ) 
26. Removable partition to aft freight compartment. OT OELLERS 
27. Two bulkheads form shelf or step at rear of 12’ 6" DIAM. 
KEY freight compartment. _ FULLY FEATHERING 
1. Nosecap (houses three iavertors, and iavert 28. Pressure-bulkhead carries tailplane and fin front 
? Pick-ups. 
change-over panel). 29. Tailplane floati ross fusel 
2. Ground-connection intercom; "phone to cockpit. 30. Tailpl ng sy ae oss fuselage. 
3. Pressure bulkhead. (Accumulators four per air- 31. Si ey ot tee DACE-UD. 
craft and accumulator relay and ground-start 32. a eading-c oe rom. , 
plug. housed forward of the bulkhead.) . Fin construction; fluted skin multi-spars and few ¥ 
4. Boundaries of unpressurized nosewheel-well ribs. Rudder ee einen conventional. % ~-y 
“ ‘ 33. Tailplane; fluted skin and few ribs. l. Re 
5. Cockpit floor (two steps up from cabin). 
6. Pilots’ seats hinge on 7 and travel in and out Wing 4 Es 
on 8 34. Centre-section three-spar box. ; - . a , 
9. Main fuse-panel and underfloor electrical distribu- 35. Middle spar has extended top and bottom booms. 50. Undercarriage wheel well (see port nacelle) 4 : 
tion boards (access from cabin). 36. Lightly stressed outer-spar booms. 52. Viscount-type engine mounting. iki — ‘ 
10. Chine at change of fuselage profile 37. Top and bottom sandwich skins. 52a. Continuation ny structure picking up wit | ” 
11. Two longitudinals right through fuselage (frame 38. Not used. nacelle longerons (53). t awu 
spacers with continuous top-hat member as floor 39. Leading edges with corrugated inner skin spot- 54. Shear box (surrounding jet pipe). op an ' H 
-~ : : P bottom plates loaded, side plates non-loaded i to 
and scat supports) welded to it and a few ribs. ss. C b | 
12. Seat fixings 40. Diaphragm end rib and strap plate attached to . _—— i = 
13. Cut-out shows top-hat stringers spot-welded to outer wing. Pressurizing System i = 
skin (riveted to frames) chine and floor support 41. False-spar carries services along back of wing 56. Ram air in, to blower (57), silencer (58), inter fal and 
angle, kicking-strip (14), fabric furnishing inner (with hinged inspection door under). cooler (59) (with its cocling-air flow (60)). From (| A 
surface and intermediate lagging (15). 42. Hinged inspection doors all along underside of (59) up pipe (61) to non-return valve (62) (simila i on 
16. Deep windows leading edge for access to engine controls and on starboard side) thence to cabin trunk (63) | g 
17. Not used aileron runs down to ceiling trunk (64), out through passenger le 
18. Movable bulkhead to freight compartment 43. Outer-wing construction; stressed skin and controlled louvres and also down to floor trun 8. S 
19. Ceiling profile Garge inspection panels al! along Stringers, few ribs (65), to leak out (gradual! airflow) at top 0! fr 
each side. hinge down) 44. Landing light kicking-strip (14). . S 
20. Central ceiling lighting 45. QOuter-wing trailing-edge forms shroud for end of 66. Mass-flow controller. 8c. H 
21. Two main frames flap (up to 46). 67. Discharge valve (on rear pressure-bulkhead) ”. EF 
22. Wing direct pick-up point: wing to main-frame, 46. Flap end-support is part of outer-wing. 68. Inwards-relief valves and safety valve. 9 
fixed attachment 47. Undercarriage front pick-up and nacelle attach- 69. Extension of starboard ceiling trunk (64) throug’ te 
23. Wing expansion-link pick-up pins; wing to main ment and out of cockpit for ground conditioning wit! 
frame. link attachment 48. Nacelle pick-ups relief valve and ground pressure-test connecti ma. 
24. Stringer tie-rods through wing-box 49. Undercarriage rear pick-ups and nacelle attach- alongside. “8. S 
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\ati-icing System ' 
7 Ram air (see starboard nacelle) to heat-exchanger 95. Rudder pedals (95). rods (96), underfloor — 115. Firewire cage from detector (116) tn engine 
__ unit (72) saddled on jet pipe (see port nacelle). caatie. ———. G7, pressure seal (8) 8 breather otherwise around cans, through bulkhead 
3. Exhaust from de-ice heat exchanger (72) ducted to oo c der-operating lever (99). fe b and around compressor, then back to (116). 
r) discharge over-wing. a. Combined spring tab and hand-trim ta 117. Fire-zone | 
(4. Hot-air trunk along to outer-wing entry (75), out Flaps 118. Fire-zone Il 
> with | of holes (76), up profile and in at (77) along, as 100. Double-ended hydraulic operating jack with cable 119. Fire-zone III (from bulkhead (120) back to 
| (78), to discharge at wing-tip. linkage around pulley and out along arms (101); include pipe) 
> and |% Hot-air trunk from unit (72) through wing box around return pulleys (102), picking up flap-lug 121. Air into casing around engine tailpipe thence into 
ed i to fin, up at (80), out at (81), around profile and (103) on way (endless-cable system across aircraft jet pipe and out with gases, and so draws cooling 
i in at (82), up (83) and out. Same principle for linking up all flap carriages (103)) air (122) up shroud, around jet pipe, into jet pipe 
tailplane. 101. These two arms (101) in each wing have two and down surface of jet pipe as a protective wall 
ews batana Aileron Controls 104 oe Soi an *k converging upon track 124 Sone scabies 
ym ' i etic’ a c mer i 
mila " on wine my Soommanion senate tone ae and with final curve to give “ Fowler 125 = p- Zone | cooling air (around oil- 
(6 ' -edge 7 ici . 
on | we Wl yg ee I gee sre im = 105. Straight track (also found in end-supports (46) 125a. Auxiliaries’ gearbox 
trunk & Seal prevents anti-icing hot air from escaping and (106), where it carries the flap end-bearings) 1258. Generator-cooling air pipes 
p of from outer-wing leading-edge. 106 & 46. Guide tracks at flap-tips 125c. Engine control-runs from cockpit along roof out 
®%. Spring tab 107. Flap section (not ends of flaps) through pressure sea! and along wing front spar. 
%. Hand trim tab. Engine Units and Fire System Radio 
) *. Elevator rod from stick (90) (with stick-hinges at 108. Top removable panel (normally remains fixed) 126. Equipment rack (cut away) fits cither port or star- 
41) underfloor tension-rod cable-runs to control with hinged side panels (one each side) board, as requested by customers. 
roug! tension regulator (92) in tail, through pressure- 109. Line of back-hinged under-pane! 127. HF aerial 
wit! eal (93) to (94) 110. Fire-extinguisher spray-ring 128. Radio altimeter (in underfloor) nearby, under- 
cue “. Geared tab 111. Spray-ring behind bulkhead neath are 1S marker acrial and aDF loops and 
“8. Spring tab. 112. Spray connection into engine sense acrial 
“. Hand tab 113. Feed line from bottle behind bulkhead (114) 129. VHF 
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RANGE—NAUTICAL MILES 


1,200 1,350. 1,500 


Range/payload performance of the new Herald compared with 
that of its predecessor. 


(Continued from page 389) 


change to deeper windows. This has been dictated largely by 
structural considerations, but the added 4 in. will also prove 
beneficial to passenger comfort. Originally the double windows 
formed the inner and outer panels of a box, the sides of which 
were a_ glass-fibre moulding. This arrangement has _ been 
changed to simplify the assembly and to help transfer shear 
loads through the fuselage structure in the flexure case; the 
window surround is now a deep Z-section light-alloy pressing 
into which the inner and outer window panels are clipped. 

So far as the flight deck is concerned, the change from four 
to two engines has meant that fewer controls and instruments 
are required. The opportunity has therefore been taken to 
rearrange and refine the layout in this respect so as to give a 
more equal sharing between the two pilots by rearranging the 
switches on the roof panels and side consoles. A major 
alteration has been the deletion of the windscreen sill panel, 
which is replaced by a simple rubberized coaming. Thorn 
pillar lamps are used for illuminating the instruments. 

Structurally the tail unit has been unaltered, but the elevators 
now have spring tabs, trim tabs and non-linear gear tabs. A 
third hinge has been provided at the top of the rudder, which 
is balanced by an Irving pressure-beak system and is fitted with 
a combination spring and trim tab. The external mass balance 
has been removed and is now an internal unit. 

Here it should be explained that these changes are also 
incorporated in the later Leonides Major Heralds and are not 
necessarily associated with the change of powerplant. Other 
tail modifications in this category include the incorporation of 
an inverted leading-edge slat at the tailplane root to delay the 
root stall when the elevator is blanketed by the vertical surfaces 
during a sideslip. This feature enables the Herald to be side- 
slipped up to 20° without any trace of stick-force reversal or 
change of trim. 

In deciding the layout and arrangement of the new engine 
installation the Reading team has been at pains to keep the 
original Electro-Hydraulics undercarriage and retain the large 
wheels, as the aircraft's take-off and landing weights were the 
same. As the undercarriage retracts forward and is hinged at 
the rear spar, its support structure is independent of the engine- 
mounting structure. However, with the retracted wheels close 
behind the engine firewall there remained the problem of 
finding a suitable run for the jet pipe. 

This has been overcome by offsetting the engine outboard of 
the undercarriage and rear nacelle centre-line by some 18 in. 
By this means, although a somewhat unusual front and plan 
elevation results, a number of counteracting advantages accrue. 
For example, by offsetting the engine the comparatively shallow 
exhaust-pipe angle of 21° is obtained. This results in producing 
a smaller lift component from the jet efflux, but a correspond- 
ingly larger thrust. It was found that this extra thrust more 
than counterbalanced the added drag of the fatter nacelle. In 
point of fact, wind-tunnel tests with a new nacelle with 
everything “ in line” and a backward-retracting undercarriage 
but inevitably steeper exhaust line, showed little or ne 
improvement. 

Incidental advantages of the “bulged” nacelle include 
adequate and convenient room for intakes to the large heat 
exchangers needed for the thermal de-icing system, for cooling 
air to the alternators and generators, and for a direct-entry 
intake for the cabin air intercooler. This last-named is 
large enough to preclude the need for a cold-air unit. 

Everything forward of the firewall is a standard Viscount 810 
series powerplant. The actual engine cowlings, however, have 
been specially designed by Handley Page to suit the particular 
servicing needs of a high-wing aeroplane. The top central 
panel over the powerplant is normally considered as a fixed 


392 MARCH 21, 


1958 


unit, and access to the engine is obtained by two side bonnet- 
type panels which hinge upward, and an underneath panel 
hinging downward. 

The Rolls-Royce R.Da.7 as used in the Herald was described 
in detail in THe AEROPLANE for February 28. A drive shaft 
from the engine passes back through the firewall to a Rotol 
accessories gearbox, from which are driven a Rotax 7.3-kVA. 
alternator, a 6-kW. generator, a tachometer generator, a 
Godrey cabin blower and a hydraulic pump. For the Herald 
the drive speed to the hydraulic pump has been increased, in 
comparison with that in the Viscount, to speed up undercarriage 
retraction. 

The airscrews driven by the Dart are four-bladed Rotol units 
with a diameter of 12 ft. 6 in., giving a fuselage-side clearance 
of 26 in. This is larger than the clearance with the Leonides 
Major propeller and contributes towards a quieter cabin. 

At the rear of the port nacelle is a Fireproof Tanks 38-gal. 
bag tank for the water-methanol injection system. Two pumps 
transfer the water methanol to both engines and there is a 
cross-feed cock in the circuit. This can be shut down in the 
event of an engine failure at take-off so that the entire contents 
of the tank are available for the “ good” engine. By doing this, 
the need to have a separate tank for the starboard engine with 
another 38 gal. of water methanol has been avoided. However, 
because the Herald is considered to be a “ bus-stop ” aeroplane 
using airfields with meagre facilities, provision has been made 
for the fitment of such a tank in the starboard nacelle if 
required. This will provide for another five take-offs at aero- 
dromes without refuelling facilities. 

Undercarriage retraction, flap extension, wheel braking and 
nosewheel steering are achieved with the aid of a 3,000-p.s.i. 
hydraulic system using two engine-driven pumps, one in each 
nacelle. For emergency operation of the undercarriage and 
flaps a separate hydraulic system powered by an electric motor 
is now used; previously this was a pneumatic emergency system. 

The electrical system in the new Herald has been rearranged 
and simplified and now has three 24-V. 25-amp./hr. batteries 
for engine starting and a fourth battery of the same type for 
general services. Normal electrical power for the aircraft’s 
services comes from a 28-V. 6-kW. Dc generator on each engine. 
As the maximum load is within the overload capacity of only 
one of these generators there is a good margin of safety. And 
should there be a complete breakdown of the main electrical 
services the bus-bar can be split and essential services maintained 
by the batteries. 

As the latest representative of the new category of 
short/medium-range turboprop transports, the Dart Herald will 
no doubt be watched and studied with great interest by a large 
number of the smaller airline operators in many parts of the 
World. The Australians, particularly, have more than a super- 
ficial interest in it and less than six months ago Indian Airlines 
expressed their interest in the aircraft as new equipment to 
replace their DC-3s. It was also said at that time that it might 
be built under licence by the Hindustan aircraft factory at 
Bangalore. 

The Dart Herald has been developed as a private venture. It 
might well prove to be, as Sir Frederick Handley Page said 
recently, “a most valuable contribution to the country’s export 
drive.” 


"—F.T.M. 


Photograph copyright *“* The Aeroplane“ 


Left, Mr. E. W. Pickston, manager of Handley Page (Reading) 
and right, Mr. j. Wilkinson the works superintendent who 
were largely responsible for producing the new Herald. 


wi 0 Soe —— a eo 
ioe a oa 4 
sp: ee > = ea  . ; 
eee | = a ¥ : 
Br. ore 
- 
ara 
- toi 
. es 
fe ee 
Moa 
= 
mh a | 
wa py 
, = " 
a 
: sd 
8 
—s 
7. oa 
"oe ; 
ee. i eeeeeeC tee 
ee 
ke ag 
ie Y ee 
ae = 
ae 
© ees 
a 
ae ee 
oo: 
a S: 
Bet 
} Rec 
eS a 
ee 
= aa 
or ee 
ae a 
. 
4 ie: 
yg 
7 ae 
PANY 
oe se 2 
on 
+ be 7 7 
a 5 
fr 7 
Baty: 
aa 
eke 
x ‘ 
re ih 
ae = 
ok a= oF 
 o - . 
eH 6 ~e a 
A pr en ° i 
ar : Bei 4 : ‘ 
a : s 
ae me cae ae — ie ¥ thy x 5 eo 
“yada hs ® : + , 3 pce 
PY es a * acd . = # 
Namie L ee ~@ : 4 : ® 
eee sc cane 7 wets ec # ae pes 
ea: at if 4 Bs es a4 € <a 
ess a yo 
; eae 8 : : are a +. a 
bie: fie 7 ea gee : ee 3 * 
je cm, i ae ra 
ee eee Fe Ss ee 3 “4 
q pe Ne a fee ie ¢ 
_ rie. Le 4 
a | : , : 7 | $ 
+ ie pone a : ; Dent Ze es 
ie 8 : ° : 
as ee «$a x - 
a ee eel aa . call J 
, a, TS se ~ : 
a ae i bone. lt ae 
[tes oe Paes  ¥ ent” * 
Lo ; ‘ Ge Ss . pace - 4 - 2 ee PE 
: ‘ c pg Age: Juli a 
2 ee 
eee 
ie, io 
“Sa. tse 
OS sn 
fu ae 
mn eae, 
i ome 
Be ea 
a = 
> 7 +. 4 5 ‘ é = on x yi Sa = : a — i 
i = r a Saas ae “7 5 a 
* ; ay "i 5 re sh es . ee ag 7 Be 
. - Bets =e o aa a. q 4 arn 4 - 
ae = 34 ae ‘ ——_ — :. ; a a i 
ee Sa hs ee ae > Sa ty : 


MARCH 21, 1958 


Workmaster 
by 


Auster 


NEW variation on the well-tried Auster theme has 

produced what promises to be a particularly useful agri- 
cultural aeroplane—the J/1U Workmaster. First flown at 
Rearsby on February 22, the Workmaster has been evolved 
to the requirements of Crop Culture, Ltd., specialists in crop 
spraying operations, and it is now the heaviest and most power- 
ful in the range of Auster high-wing monoplanes. 

Crop Culture, Ltd., began operations in the summer of 
1955, through their associated company, Britten-Norman, Ltd., 
with two modified Tiger Moths. By last year, they had 
increased their fleet to 15 aircraft—Tiger Moths and Auster 
J/IN Alphas—and were spraying up to 70,000 acres a month 
in the Sudan, West Africa and at home. Through the French 
Ardic company, with which they are associated, Crop Culture 
also gained experience of the Piper P.A.18 Super Cub, one 
of the most-used agricultural aeroplanes in the World. 

_ Their experience with these types led them to enlist Auster’s 
aid, late last year, in developing an aeroplane which would 
meet their specific requirements. These were: (1) to use the 
new 180 h.p. Lycoming O-360-A flat-six engine with McCauley 
variable pitch propeller; (2) to carry 100 gallons of insecticide; 
(3) to provide for one passenger in addition to the pilot, in 
order to transport key personnel to the spraying site; (4) to 


provide better pilot protection than was available in existing 
Austers; (5) to have a better work capacity than other agri- 
culturai aeroplanes in the same class. 

The specification in general coincided with Auster’s own 
ideas, and the availability of the Lycoming engine, which, with 
its V.P. propeller, weighed the same as the existing 130 h.p. 
engine and fixed-pitch propeller in the Auster series, made it 
possible to meet the requirement rapidly and with little modi- 
fication to the basic airframe. The extra power has made 
‘possible the better payload wanted and also improves the 
_ performance, both these factors influencing (for the better) the 
work capacity, which is a function of useful load, spraying speed 
and turn-round time. The Workmaster will spray at 90 m.p.h., 
a significant improvement on present types, and turn-round 
time on spraying operations should not exceed 3 minutes. 

To meet the safety requirements, Austers have located the 
tank on the starboard side of the cabin, alongside the pilot; the 
passenger seat is behind the pilot to port. The fuel tanks 
have been moved out to the wing roots, and the cabin structure 
in general has been strengthened. The pilot's seat is strength- 
ened, and he has a 25g shoulder harness, made from Terylene 
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for its chemical-resistant properties. To provide against col- 
lisions with birds, which are not infrequent in spraying 
operations, the windscreen is double the usual thickness. 

Improvements in the handling of the aeroplane result from 
the introduction of Aiglet Trainer type ailerons and better 
harmonized controls. The tail unit has been redesigned to 
improve stability when the C.G. is well aft at max. load, and the 
undercarriage, with its Auster 9 type low-pressure tyres, has 
been moved forward. Hydraulic brakes have been introduced 
for the first time, with individual header tanks for each cylinder, 
and a pneumatic tail wheel is used together with a strengthened 
tail spring. Part of the general strengthening of the structure 
for the new gross weight of 2,550 lb. includes the use of 
stronger wing struts. 

The throttle and propeller pitch controls have been so 
located in the cockpit that the pilot can apply full throttle and 
fine pitch simultaneously with one hand. Another safety 
feature is the large dump valve in the insecticide tank, through 
which the tank can be emptied in 5 seconds. This increases the 
rate of climb from 650 ft./min. at max. weight, to more than 
1,000 ft./min. There is a detachable hatch in the top of the 
fuselage through which the tank can be inspected, cleaned or 
removed, and this hatch is useful for loading freight when the 
tank is not carried. 

Auster issued their first drawings to the production shop on 
January 1 and had the first Workmaster in the air 53 days 
later. Crop Culture have ordered, at present, nine of the new 
aircraft, and Ardic have ordered five, so Auster have been able 
to spread their development costs over a useful-sized batch 
from the outset. Cost, depending on equipment, works out at 
around £4,000-£4,400 plus the spraygear. The G@rop Culture 
aircraft will have the Britten-Norman Micronair rotary 
atomizer equipment under each wing-tip, and this equipment 
is being offered as a standard fitting on the Workmaster, bring- 
ing the total cost to around £5,000. Delivery is offered in 12-14 
weeks on orders placed now. 

The Workmaster is being certificated in the normal category 
and in all sub-divisions of the British C. of A. and the makers 
have in mind its further development in due course as a pas- 
senger-carrier and a utility freighter. 

Brief details of the type are as follow: Span, 36 ft. 0 in.; 
length, 23 ft. 7 in.; max. speed 104 m.p.h.; economic cruising 
speed (65° power), 88 m.p.h.; take-off run, 540 ft. 
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Simplicity in Helicopter Design 


OLLAND now has its own certificated helicopter, designed 
and produced by the Netherlands Helicopter Industrie N.V. 
at Rotterdam. 

This ramjet helicopter, named Kolibrie (or Hummingbird) 
for its small size and simplicity, is 100% Dutch built. It is 
powered by two ramjets at the tips of the rotor blades, and 
has been designed by Messrs. G. F. Verhage and J. Meyer 
Drees, aeronautical engineers. 

On March 4 the Kolibrie was presented with its C. of A. 
by the director of Rijks Luchtvaart Dienst, the Dutch equiva- 
lent of the Air Registration Board, after it had successfully 
completed severe and lengthy tests. 

That the Kolibrie is not just another helicopter but a unique 
craft in many respects is demonstrated by the fact that so far 
it is the only ramjet-propelled helicopter in the World to obtain 
a civil certificate of airworthiness. The propulsion system also 
accounts for its remarkable flight characteristics. The ramjet 
is not only the simplest but also the lightest propulsion unit 
at present known in aeronautical engineering. The type used 
in the Kolibrie has a weight of about 20 Ib. This low weight 
and the fact that normal domestic paraffin is used for fuel, 
offset the high fuel consumption inherent in this type of pro- 
pulsion. Thanks to the location of these units on the rotor 
tips important savings in the number of components, and 
consequently in weight, are achieved. 

For example, fuel is fed to the ramjets by the centrifugal 
forces in the rotor blades, thus obviating the need of fuel 
pumps. As no power is transmitted from the rotor spider to 
the blades torque reaction has been virtually eliminated and 
the conventional tail rotor is now superseded by a small single- 
blade rotor to facilitate steering. 

The two TJ-5 ramjets are in fact simple burners delivering 
about 60 e.h.p. Each is fitted to the rotor blade by one bolt, 
which facilitates removal for cleaning or repair. 

Fuel-feed and ignition systems of the two ramjets are entirely 
separate, which ensures continuation of flight in case of failure 
occurring in one of them. 

The dhenes of a safe emergency landing if the two units of 
the Kolibrie break down is 12 times greater than with conven- 
tional helicopters. The secret may be found in the very high 
relative weight and the large size of the auto-selective rotor, 
which not only acts as a flywheel but whose blades can if 
necessary take a much higher load than that designed. Another 
advantage is that there is a much higher rotation speed range, 
as the kinetic energy stored in the rotor is four times greater 
than normal, and the rotation speed can be allowed to vary 
50% instead of 10%. The special rotor also offers many 
advantages during normal flight 

The pilot may avail himself of the inertia action of the 
rotor for extremely quick lifts or deceleration which permits 
very steep turns. 


From the start of 
experiments eight years 


ago, the designers have 
tried to create a_heli- 
copter for ambulance 
work, fire fighting, map- 
ping, crop - spraying, 
reconnaissance, passen- 
ger-carrying, police and 
rescue work, instruction 
and freight-carrying. 

The military Kolibrie 
may* be used for inspec- 
tion of radioactive areas, 
liaison work, minesweep- 
ing, submarine spotting, 
torpedo-tracing and sea- 
rescue work. 

For agricultural pur- 
poses the Kolibrie can 
have spray fluid reser- 


voirs, jet pipes and 
pumps. 


A preliminary produc- M 
tion programme of 10 E 
helicopters has now been 
put in hand. For these, 
orders have been received 


from Dutch firms except 
for three which were 
ordered by Wings of Israel. Great interest is being shown by 
several, companies outside Holland. especially in the U.K. and 
the U.S.—BOB VAN DAM. 


Dimensions.—Main rotor diameter, 32 ft. 94 in.; blade chord, 
9.8 in.; length, 13 ft. 104 in.; skid track, 6 ft. 3 in.; height, 8 ft. 
5 in.; tail rotor diameter, 2 ft. 9 in. 

WEIGHTS AND Loapincs.—Empty, 530 Ib.; payload (civil version), 
904 Ib.; (military version), 1,014 lb.; loaded (civil version), 1,434 Ib.; 
(military version), 1,544 Ib.; maximum rotor loading, 1.84 Ib./sq. ft. ; 
maximum power loading, 13.2 Ib./h.p. 

PERFORMANCE.—Maximum speed, 70 m.p.h.; maximum cruising 

speed, 62 m.p.h.; rate of climb at 31 m.p.h., 1,181 ft./min.; rate 
of descent (one engine), 1,968 ft./min.; endurance (pilot only), 1 hr.; 
range (pilot only), 62 miles. 
_ General Data.—Rotor aerofoil, NACA 0012; rotor speed (cruis- 
ing), 400 r.p.m.; tail-rotor speed, 2,700 r.p.m.; electrical system, 
24 V.; tank capacity, four fuel or spray-fluid tanks each ot 
22 Imp. gal. 


Above, use of a see-saw hinge and leaf springs has led to simple 
rotor-head construction without torsion bearings and flapping 
hinges. Left, the agricultural version of the Kolibrie sprays 
over a width of 20 m. bg ft.). Each Tj-5 ramjet (below) is 
secured to the rotor blade by a single bolt. An article on the 
development of the Kolibrie was published in THE AEROPLANE 
for November 2, 1956. 
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NEWS IN 
PICTURES 


Above, a new picture of the first 

prototype Lockheed Jetstar 
—— executive aircraft, powered by two 
Bristol Orpheus turbojets. The 
first aircraft, which has been 
handed over to the U.S.A.F. for 
evaluation trials, has flown at 630 
m.p.h. The second aircraft is due 
to be rolled out this month. On 
the right is seen the Motokov L-200 
Morava, a Czech five-seater now - 

being test flown. 


Left, the Fairey Ultra Light helicopter, powered by a Blackburn 
Turboméca Palouste engine, is seen at a demonstration at 
Brough on March 11. 


The close-up (above) of a D.H. Firestreak under the wing of a 
Gloster Javelin Mk. 7 also shows the Microcell rocket pod 
containing 37 projectiles, which are alternative armament to 
the standard equipment of four 30-mm. Aden guns. The 
Javelin Mks. 7 and 8 are later to have re-heat Sapphires. 


Above, a model of East Germany's 
first jet airliner, the BB.152, 
intended to carry 60 passengers 
for about 2,000 miles. The span 
is to be 84 ft. and the length 94 ft. 
As seen in the picture on the 
right, work is progressing well 
at Gatwick Airport. This view 
shows how the London-Brighton 
road passes under the new 
terminal. 
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Jet Deflection Flight Tests 


In a lecture to the Royal Aeronautical Society on March 13, “ Flight Tests of a Meteor 
Aeroplane Fitted With Jet Deflection”’ were described by Mr. P. F. AsHwoop, A.F.R.Ae.S., 
of the National Gas Turbine Establishment and Mr. D. Lean, A.F.R.Ae.S., of the R.A.E. 
This method of thrust deflection is particularly interesting and has since been adopted for the 
Bell X-14 jet-powered flat-riser VTOL aeroplane. 


RELIMINARY calculations showed 

that for the approach speed to be 
significantly reduced the deflected thrust/ 
weight ratio had to be at least 0.4 and 
preferably in excess of 0.6. To meet this 
requirement and to ensure that the 
deflected thrust line was correctly located, 
it was necessary to modify the aircraft 
by moving the powerplant forward and 
replacing the normal Derwent engines by 
Nenes. The aircraft was balanced by 
removing the armament, armour and bal- 
last from the nose and adding some 
ballast to the tail. To improve the lateral 
control and to cater for an engine failure 
with the jets deflected, wings of larger 
span were fitted. 

The performance required from the 
thrust deflector was governed primarily 
by the baulked-landing case for it was 
considered necessary for the aircraft to 
be capable of climbing at an angle of 
5° with jets deflected. This requirement 
originally led to the stipulation that the 
deflected thrust from each engine had 
to be at least 4,450 lb. and the deflection 
angle 70°, but soon after development 
of the deflector had started and, as the 
result of more detailed aircraft perfor- 
mance calculations, the deflection angle 
was reduced to 60°, although the thrust 
requirement remained unchanged. 

The development of the deflector pro- 
ceeded in three stages: an examination of 
possible schemes and an evaluation of 
the aerodynamic performance of the most 
promising on model scale, detailed 
mechanical design of the full-size deflec- 
tor, and engine development leading to 
flight clearance tests. 

Four deflector schemes were prepared; 
the main differences between them con- 
cerned the shape of the jet-pipe cross- 
section and the manner of deflecting the 
hot gas stream and sealing the valves 
within the casing. All four schemes were 
tested in model form but, largely as a 
result of weight estimates made for the 
full-scale versions, three were abandoned 
after preliminary tests had been made 
and only the fourth model became the 
subject of detailed testing. 

The first three schemes were based on 
the use of square-section ducts for the 
deflector unit and deflected jet pipe with 
transition pieces from square to circular 
section between the unit and the engine 
exhaust cone and the normal jet pipe. 
Square-section ducts are attractive in that 
they give greater scope for the use of 
rotating and sliding deflection members, 
such as flap valves or sliding shutters and, 
to some extent, they ease the sealing 
problems involved. A_ square section 
also permits the use of full-width cascade 
vanes for turning the hot gas stream and 
it was therefore considered that the use 
of a square section would help to keep 
to a minimum the losses incurred in the 
deflection process. It was feared, how- 
ever, that the weight might become exces- 
sive owing to the stiffening requirements 
of the flat duct walls and in fact this did 
prove to be the case. 

All the three schemes were tested in 
model form and there appeared to be 


nothing to choose between the plain and 
cascaded flap valves on the score of loss 
of thrust when running deflected. The 
cascade box gave a slightly inferior per- 
formance and was abandoned at an early 
stage on the grounds of mechanical 
unsuitability. 

The fourth scheme, based on circular- 
section ducts, utilized two butterfly valves 
carried on transverse spindles and so 
positioned and coupled that each jet pipe 
in turn was sealed off, while the other 
remained open. It was this design that 
was chosen for detailed testing and full- 
scale development. 

Since the primary purpose of the 
experiment was to obtain flight-test data, 
the stress levels used in the deflector 
design were deliberately chosen to be con- 
servative to ensure adequate reliability. 
Although this policy resulted in some 
additional weight penalty, it was proved 
to be fully justified by the behaviour of 
the deflectors during the flight trials for 
no serious mechanical defect occurred 
during that time. 

Each deflector unit consisted simply of 
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two pipes intersecting at 60°, the hori- 
zontal section constituting part of the 
normal jet pipe with the other pipe carry- 
ing the deflected jet and expelling the 
exhaust through an opening under the 
engine nacelle. To ensure synchronized 
operation of the two deflectors they were 
operated by a single hydraulic actuator 
mounted in the fuselage. 

The deflectors were rigidly attached 
to the airframe by means of struts fixed 
to front and rear spar reinforcements 
of the nacelle; an additional strut pre- 
vented lateral movement. This rigid 
mounting system required flexibility in 
the connections between the engine, 


deflector and jet pipe and this was pro- 
vided by a special double spherical joint 
attached to the engine exhaust cone and 
by a swinging link support for the main 
jet pipe. 

The deflector vanes were supported on 
stubshafts mounted on plain spherical 


bearings turning in housings welded to 
the deflector body. These bearings were 
sealed from the gases in the jet pipe by 
introducing cooling air from the engine 
compressor into the hollow stubshafts 
and passing this air through six small 
holes into an annulus turned in the shaft 
between the bearing and the inside of the 
jet pipe. A bearing cover fitted on the 
outside of the housing contained both 
the lubricating grease and the cooling air 
inside the bearing; in addition it forced 
the cooling air back into the bearing and 
thus assisted thermal insulation. 

To avoid the possibility of the vanes 
becoming jammed they were designed 
so that the minimum radial clearance 
between the inside of the deflector body 
and the vane rim was 0.025-in. A care- 
ful check of this clearance was kept both 
during the engine development tests and 
during the flight trials. 

The test aircraft—Meteor RA490— 
started life as one of a small number of 
Mark 3 aircraft which had specially 
modified centre sections to adapt them as 
flying test beds for axial-flow jet engines. 
At the extremities of the centre section 
main spars, the normal mounting rings 
for the Derwent engines had been 
replaced by heavily reinforced arches, 
allowing the test engines to be underslung 
and increasing the span by about one 
foot. 

For the purposes of the present experi- 

ment the existing front fuselage and 
centre section were retained. The arched 
spars accommodated the jet pipes of the 
Nene engines, which had to be mounted 
ahead of the front spar to allow the 
deflected thrust line to pass close to the 
centre of gravity. This resulted in 
characteristically long nacelles which 
— some 8 ft. ahead of the leading 
edge. 
To balance the lateral component of 
the intake momentum drag on these long 
nacelles and, to a lesser extent the effect 
of their increased side area, some addi- 
tional fin area was required. This was 
provided by small extra fins mounted on 
the tailplane of the Mark 8 rear fuselage, 
replacing the original Mark 3 unit. 

Lateral control in the event of an 
engine failure while deflected would 
clearly be a critical condition. The maxi- 
mum possible amount of control was 
provided by fitting standard Meteor PR 
Mk. 10 outer wing panels. These 
increased the span to 44 ft. 4 in.—a record 
for Meteors. 

The nose and main undercarriage units 
were, respectively, those of the NF 11 
and the Meteor F Mk. 4. 

The engines were mounted in box- 
section rings supported at the forward 
ends of beams which extended forward 
from brackets in the front spar arch. 
Shortened exhaust cones connected the 
engines via flexible joints to the deflector 
units which were mounted between the 
main spars. These deflectors were rigidly 
attached to the front spar rings and to 
the nacelle structure, so that the engine 
anountings carried none of the deflected 

(Continued on page 397) 
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(Continued from page 396) 


thrust. The straight-through jet pipe 
extended aft from the deflector unit 
through the rear spar arch to the rear 
of the nacelle. 

The pilot's control of the deflector 
mechanism consisted of a small lever, 
moving vertically, on the port side of the 
cockpit above the throttles. Because of 
the limitations to the allowable torque on 
the deflector operating mechanism it was 
necessary to restrict the operation of the 
deflector to engine speeds below 10,500 
r.p.m., corresponding to one-half static 
thrust at sea level. This was achieved 
simply by a cut-out switch on the throttle 
quadrant. However, since the deflection 
took only one second, it was possible to 
close the throttles to the “ arming ™ posi- 
tion, operate the deflector, and open up 
again before much change in thrust 
occurred. This practice was discouraged, 
of course, except in emergency. 

Measurement of the deflected thrust in 
flight was a major part of the programme. 
It was thought originally that this could 
be done by indirect methods, using the 
results of the partial glide tests, but 
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early analysis of the data cast doubts on 
the validity of the assumptions that had 
to be made. To resolve these doubts, it 
became clear that the thrust would have 
to be measured directly. For this pur- 
pose a rake was constructed consisting 
of 12 pitot and 12 static tubes mounted 
on a Streamline strut. These 24 tubes 
were connected to 24 differential pressure 
gauges in a second auto-observer installed 
towards the rear end of the fuselage. The 
rake was based on an N.G.T.E. design 
and spanned the nozzle of the port 
deflected jet-pipe. It could be mounted 
across any one of four diameters, dis- 
posed symmetrically, with the tube 
orifices in the plane of the nozzle. 

This flight experiment showed that the 
stability and control of the Meteor were 
adequate for test flying at speeds down 
to 70% of the normal (power-off) stalling 
speed. The main piloting problem 
occurred on the landing approach. No 
longer was it possible for the pilot to 
separate out the actions of throttles and 
elevator as means of controlling speed 
and glide angle. A new technique of 
using the throttle had to be mastered, 
since this control affected both the longi- 
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tudinal and the normal force on the air- 
craft at the same time. It was relatively 
easy to gain height or speed, since appli- 
cation of power always led to an 
increased feeling of safety. Conversely, 
any correction involving a reduction in 
power worried the pilot in case it was 
overdone. Pilots found it difficult not to 
think of the increase in stalling speed 
when power was reduced as a real 
increase in the danger of exceeding the 
stalling angle. Further, since approaches 
were possible at speeds below that 
for minimum glide angle, the usual 
difficulties in flying below the minimum 
drag speed were present and to a more 
marked extent than usual. : 
Analysis of the results of the perfor- 
mance measurements was not entirely 
satisfactory. In spite of having measured 
the deflected thrust in flight, it was not 
possible to determine both the actual 
deflection angle and the interference 
between the jets and the aerodynamic 
forces on the wing at the same time. One 
had to be assumed in order to derive the 
other. The evidence does suggest a loss 
in lift with not much damage in drag, but 
the drag change in particular is uncertain. 


New Tasks for Blackburn-Turbomeca 


IR STARTERS and airborne auxiliary power units are the 

latest aircraft applications of Blackburn turbine engines. 
A new and more powerful free-turbine engine, the A 129, is 
also to be built; it is described elsewhere in this issue. 

The engine division of Blackburn and General Aircraft, Ltd., 
has developed the French Turboméca range of engines exten- 
sively. The engines were redesigned to use the maximum num- 
ber of common components. The front of the basic engine was 
changed and a bifurcated intake and a series of accessory drives 
were added. Nimonic alloys were introduced. 

As a result, the Blackburn engines, although bearing the same 
names as their French counterpams, differ in appearance and 
have a higher performance. Most powerful of the Blackburn 
engines is the 475-b.h.p. shaft-drive Artouste 600. 

The basic engine of the series is the Palas, which acts as the 
gas generator for the other engines. As a turbojet the Palas 
has been used in three British aircraft, the Short Sherpa, the 
Miles Sparrowjet and the Somers-Kendall S.K.1. 

Other engines of the series are produced by additions to the 
Palas and can be made in virtually “‘ Meccano-set” fashion. 
The Palouste is a Palas with a second axial turbine stage and 
an air-bleed from the compressor. The Artouste is a shaft-drive 
engine similar to the Palouste; in this case power is taken from 
the main compressor/turbine shaft through a reduction-gear in 
front of the engine and there is no air-bleed. 

The Turmo is a free-turb:ne engine in which the jet exhaust 
from the basic Palas drives a turbine and reduction-gear 
attached to the rear of the engine. 

The engines have been developed under M.o.S. contracts, 
certain of which have, however, been cut. Palouste develop- 
ment for the Fairey Ultra Light helicopter no longer receives 
official backing and it continues as a private venture, as does 
work on the Turmo for helicopters and industrial power units. 
This engine has been ordered for the Kaman K-600-4 helicopter 
and a new version of the Saunders-Roe Skeeter will also be 
Turmo-powered. 

The Artouste shaft-drive engine is also suitable for heli- 
copters, and it powers the French Alouette 2. Blackburn 
development of this engine is at present focused on its use as an 
airborne auxiliary power unit. 

Blackburn low-pressure air-starting trolleys are in production 
for the Royal Navy, and are used for starting turbine-powered 
aircraft such as the Gannet. 

These trolleys embody a Palouste air-bleed engine. Air for 
engine starting is provided at 45 p.s.i.; a special version of the 
Palouste will provide air at pressures up to 75 p.s.i. if required. 
They are guaranteed to give 2,000 starts between overhauls. 

Blackburn has also developed an air starter which consists 
of a Palouste with its fuel tank and equipment installed in a 
pod; this can be fitted under an aircraft’s wing. The pod can be 


flown into forward airfields to provide air-starting facilities. 

Both military and civil operators are going over to air start- 
ing. In the military sphere V-bombers and the Gnat Trainer 
will use air starting: so will the Boeing 707, the Douglas DC-8 
and the Vickers V.C.10. 

Blackburn plans include universal ground-servicing units 
which will tow and start aircraft and provide heating, air 
conditioning, electric and hydraulic services. 

A version of the Artouste is being developed as an auxiliary 
power unit for aircraft. It provides both compressed air, as 
does the Palouste, and shaft power to drive electric generators. 
Such a power unit would be used for engine starting and to 
provide electric power when an aircraft is on the ground; in 
the air it could be used as an emergency power unit. 

Power units of this type would be suitable for large military 
aircraft such as V-bombers or for big airliners. They have, in 
fact, been ordered for the Canadair CL-44; the first is to be 
delivered in June. 


For Integral Construction 


VAILABILITY of suitable raw material for the integral 

construction of airframes is essential for some of the later 
types of circraft. Included in the recent expansion plans of 
the Northern Aluminium Co., Ltd., at Rogerstone, Monmouth- 
shire, is the means of producing thick, high-strength aluminium- 
alloy plate for machining into integrally stiffened panels. 

First requirement is suitable alloy plate correctly heat-treated 
to develop the necessary mechanical properties, and with a low 
level of residual internal stress to give freedom from distortion 
when machined. 

The Noral plate used is made by hot-rolling cast or preforged 
ingots. Heat-treatment is in a large new bottom-loaded furnace 
with quenching tank below. This furnace is used for both 
stages of heat-treatment, solution and precipitation, and can 
also be used for annealing. 

Internal stresses set up during heat-treatment would result 
in serious distortions during machining and these are relieved 
by using a plate-stietching machine which imparts a minimum 
of 14% elongation. This stretcher was designed and built by 
the Loewy Engineering Co., Ltd., of Bournemouth. It has a 
pull of 4,000 tons, weighs about 1,000 tons and is 145 ft. 
long. It is capable of applying a controlled stretch to light- 
alloy plate up to 55 ft. long, 10 ft. wide and 6 in. thick. 

One end of the plate to be stretched is gripped in a fixed 
head while the other end is held by a sliding head which is 
forced away from the fixed head by the action of two 
hydraulically operated rams, thereby stretching the plate. 

Ultrasonic flaw detection is used to check the stretched plate 
for internal flaws and there is a large new 75-b.h.p. plate- 
trimming saw which holds the plate firmly so that a high 
accuracy of cutting is obtained. 
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Flying the Hindustan Trainer 


NDIA’S first indigenous powered-aircraft design is the 

Hindustan HT-2 basic trainer, which has now been in pro- 
duction at Bangalore for several years, and is in service with 
the I1.A.F. and State-aided flying clubs in the sub-Continent. 
Hindustan Aircraft, Ltd., was established in 1941, and its first 
undertaking was the assembly, eight months later, of a Harlow 
PC 5 trainer from American-supplied components. This was 
followed by the assembly of other U.S. types, including Curtiss 
P-36 fighters, and Vultee V.12D attack aircraft, but for the 
remainder of the War, except for the design of a 10-seat glider, 
the Hindustan company devoted its considerable resources to 
the repair and maintenance of British and American aircraft 
and engines in service in the Far East. 

It also included other industrial activities within its organiza- 
tion, but in 1948 the aircraft design department was expanded 
and work began on the production of a two-seat basic trainer. 
Its mock-up was completed and detailed design undertaken by 
August, 1949, under the direction of Dr. V. M. Ghatage, and 
the prototype first flew, powered by a 145-b.h.p. Gipsy Major 10 
engine, on August 13, 1951. A second, prototype, with a 
modified cockpit canopy and a 155-b.h.p. Cirrus Major 3 engine, 
was flown early in 1952, and in this form, the HT-2 received 
the first-ever Indian civil Type Certificate, on January 3, 1953. 

So much for the brief background of the HT-2. For the 
opportunity of flying it, | am indebted to the Royal Singapore 
Flying Club at Paya Lebar Airport, and to Fit. Lt. Jack Doudy, 
who instructs there when he is not flying Beaufighters and 
Meteors, for some back-seat advice. The club had been given 
the use of an HT-2, VR-SDX, for the period of a year, during 
which several Asian students were trained, with the assistance 
of an Indian instructor, under the Colombo Plan for eventual 
airline service, but until its recent return to India, the aircraft 
was also available to all the R.S.F.C. pilots. 

It became quite popular during its stay, and particularly 
appreciated for training purposes was its extremely robust 
construction. The HT-2 is stressed for a positive load factor 
of 10g, and is cleared to —3g for inverted manceuvres such as 
bunts, which have been frequently performed by its test pilots. 
Its appearance invites comparison with the Chipmunk, as any 
two-seat tandem, trainer of similar layout inevitably will, but 
it is entirely of metal construction, including the control 
surfaces, is slightly bigger and more powerful, and there is 
rather more room in its cockpits 


By John Fricker 


The forward view from the front seat is perhaps not so good, 
the flat-topped engine cowling being slightly more obtrusive 
than in the Chipmunk; and built in keeping with the rest of 
the structure, the thick windscreen frames also restrict visibility 
at certain angles. An excellent feature of the canopy is that 
the front and rear portions are separate, and may be slid back 
in flight, but the aft section is not bulged at the sides, as in 
the Chipmunk, so that the instructor’s view is somewhat 
more restricted. 

Full dual controls are provided in the HT-2, and the control 
surfaces, being operated through push-pull rods, have com- 
mendably low static friction. Normal blind-flying layouts are 
found in each cockpit, with engine instruments to starboard, 
and all the units on the panel, including the lever-type ignition 
switch, appear to be of American wartime origin. The gyro 
instruments are vacuum-operated, and there is an electric fuel 
gauge for the two 13 Imp. gal. wing-root tank;. On the 
particular aircraft flown, the airspeed indicator was not entirely 
suitable for the type, being graduated in small divisions up to 
300 m.p.h., giving insufficient sensitivity over the small working 
range in the HT-2, which has a never-exceed speed of 178 m.p.h. 

Complete night-flying equipment is provided, together with 
an STR-9 radio, and the Cirrus Major has an electric starter 
and generator. As Paya Lebar is one of the main international 
civil airports in the Far East, radio is essential for the flying 
club aircraft, but they then fit quite well into the traffic pattern. 
The big plate-type rudder pedals, which incorporate toe-brakes, 
are adjustable for leg reach, and are not connected to the tail- 
wheel, with its castoring range of 70°. 

Taxi-ing is quite simple, although it is advisable to swing the 
nose from side to side to improve the view, and the aircraft 
rides comfortably on the H.A.L. oleo-pneumatic undercarriage 
legs. The hydraulic disc brakes needed a certain amount of 
pumping to make them really effective, but there is never any 
danger of lifting the tail through harsh braking. Before take- 
off checks include switching the three-position fuel cock to 
the optimum tank, selecting neutral elevator and full left rudder 
trim. and tightening the Q-type harness of fin-de-guerre vintage. 

The HT-2 is unusual for an aircraft of its size and power in 
having a rudder trim, and even more unusual in needing it. 
This ts presumably because there is no fin offset or other com- 
pensation for engine torque, with the result that directional trim 
changes with power are fairly pronounced. On opening the 
rather flimsy throttle for take-off, left rudder is needed to keep 
straight, and becomes effective almost immediately, showing 
great sensitivity. With two up the HT-2 needs plenty of forward 
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stick to raise the tail, and is most unusual for a tailwheel type 
in requiring a pronounced pull-force at about 55 m.p.h. LAS. 
or more, to unstick. Unless firmly pulled off, the aircraft seems 
to want to run on indefinitely, rather like a swept-winged 
tricycle type. 

Full-throttle power for the Cirrus Major is developed at 
2,450 r.p.m., but the fixed-pitch wooden airscrew on VR-SDX 
appeared slightly too coarse for maximum revs. to be attained, 
so that the indicated climb of about 500 ft./min. was probably 
unrepresentative. The manufacturers’ figures for sea-level climb 
at the maximum weight of 2,240 lb. average about 800 ft./min., 
which seems about right. During the climb, at about 75 m.p.h. 
1.A.S., VR-SDX ran out of rudder trim, despite full port bias, 
but the remaining foot load was very light, as it is at all times. 

e rudder, in fact, is the lightest of the controls, with the 
elevators next, and the ailerons heaviest in response, which is 
the reverse of normal control harmonization, but the difference 
between the range of loads was not large. In the air, the HT-2 
continues to convey an impression of great strength and 
solidity, and throttled back to 2,100 r.p.m., settles down to cruise 
at just over 100 m.p.h. Longitudinally, trim changes are small 
at all times and, in between heavy monsoon thunderstorms 
scattered over Singapore, I was quickly able to trim the HT-2 
for hands- and feet-off cruise, before trying some simple 
stability checks. 

From a 10-m.p.h. speed displacement, the aircraft maintained, 
stick free, an absolutely regular succession of phugoids of 
constant magnitude, showing neutral longitudinal stability of a 
classic order. Directionally, the HT-2 returned immediately to 
straight-and-level flight after a starboard rudder deflection, but 
when yawed to port continued in a flat turn apparently 
indefinitely, until corrected by opposite rudder. This apparent 
instability prevented an effective lateral check from being tried, 
but the HT-2 is almost certainly neutrally stable in that plane, 
like most aircraft of its type. 

These characteristics add up to an aircraft that needs flying 
most of the time, which is not a bad thing for a trainer, and 
while the HT-2 lacks 
the crispness and fine 
precision of control 
that makes the Chip- 
munk so delightful to 
fly, its own particular 
qualities are soon 
appreciated by its 
pilots. I found this to 
be true in my two 
brief trips in the 
HT-2, and it was con- 
firmed by the club 
pilots and instructors. 

At about 3,000 ft. 
over Seletar, in the 
nerth of Singapore, 
I explored the low- 
speed performance of 
the HT-2 before try- 
ing some aerobatics, 
and throttled back 
for a nower-off stall. 
At 1,850 r.p.m. and 
below, the Cirrus 
Major is automatically supplied with warm air jn its induction 
system, so that there is no danger of carburetter icing. Lateral 
control remains quite good as speed is reduced. and there is a 
brief warning buffet (induced by wing-root knife-edge strips) 
before the stall breakaway at about 55 m.p.h., when I found that 
the port wing dropped fairly smartly. Recovery is simple and 
rapid, and with take-off flap of 10° and a little power, I found 
that the stall came with less warning, at 45-50 m.p.h., and a 
wing-drop to starboard. 

Spinning characteristics of the HT-2 are quite interesting. 
During the prototype flight trials, it was found that even in the 
forward C.G. case, the aircraft stabilized in a spin after two 
full turns, and would not recover without the use of full power. 
One prototype spun in during tests at the extreme aft C.G. 
case, the pilot, Sqn. Ldr. Das, baling out succe sfully, but the 
aircraft was later cleared after modification. The trouble was 
apparently due to the lack of moment arm afforded by the 
short rear fuselage, and 5 sq. ft. of dorsal fin and 3 sq. ft. of 
tailplane area were added before spinning trials were success- 
fully resumed. 

In the Singapore club, spinning the HT-2 was restricted to 


Points of interest in the front cockpit of the HT-2 include the 

flap lever and AAF Type A-8 ignition switch, on the port side; 

the large rudder pedals, incorporating toe brakes; and radio, 
lighting and fuel tank switches to starboard. 


Photographs copyright “The Aeroplane ™ 
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6,000 ft. and above on dual sorties only, principally because the 
aircraft will not recover without full and positive action, the 
rudder being insufficiently powerful to stop rotation without full 
forward stick. This again is acceptable in a military trainer, 
and I found that the HT-2 came out smartly enough from a 
two-turn spin at 3,500 ft., with normal recovery procedure, 
although the ensuing dive is quite steep and a fair amount of 
height can be lost. Entry is also normal, and the aircraft flicks 
over into a fairly rapid and steep rotation, apparently losing 
about 500 ft. per turn. 

As an aerobatic trainer the HT-2 should develop a nicety of 
touch, having many of the characteristics of the old Tiger Moth 
and requiring a similarly precise co-ordination. kolls are 
entered at about 120 m.p.h., and although aileron response is 
initially brisk, with fairly high stick forces, it tends to diminish 
slightly, and full top rudder and plenty of forward stick is 
needed to keep the nose straight on the way round. I should 
say that the rate of roll averages 40-50°/sec. A loop requires 
about 130 m.p.h. entry speed, and unless it is made fairly tight, 
the airspeed falls off rather rapidly at the top. Fit. Lt. Doudy 
showed me a spectacular stall turn, the apparent hall-mark of 
which is for the airscrew to stop. 

In the circuit, the hand-operated split flaps can be lowered 
below 80 m.p.h. with little change of trim, and the aircraft 
brought in at 65-70 m.p.h. With the full 42° of flap, the air- 
speed falls off very rapidly during the flare-out, which is there- 
fore best done fairly near to the ground, and the elevator 
remains very sensitive to ensure a precise three-pointer, or to 
touch-down tailwheel first if too zealously applied. The under- 
carriage is very forgiving during landings, which is another good 
point in a trainer, but as the rudder effectiveness falls off at an 
early stage after touch-down, the HT-2 demands careful atten- 
tion to keep straight. Unless they are perfectly adjusted, the toe 
brakes are sometimes inadequate to prevent a gentle ground- 
loop, if this is allowed to develop, as was occasionally the case, 
although not so gently, in the Harvard. iY. 

Analysed individually, the flying characteristics of the HT-2 
appear to differ in a few respects from current European 
standards, but their sum amounts to quite an efficient trainer 
for military use, and one which is fairly economical for club 
flying. Some improvement could be made to control harmon- 
ization and stability, especially directionally, but at about 
£5,370, which was its approximate price when offered to 
Australia and New Zealand during its recent Commonwealth 
tour, the HT-2 represents reasonable value. Its design and 
production is a real achievement by the young Indian aircraft 
industry, and must have provided a great deal of experience 
for future aircraft types. 


Leading Particulars 

Dimensions.—Span, 35 ft. 2 in.; length, 25 ft. 24 in.; height, 
8 ft. 114 in.; gross wing area, 173.4 sq. ft. 

WEIGHTS.—TLare, 1,605 Ib.; two pilots, 380 Ib.; fuel, 188.5 \b.; 
oil (14 gal.), 13.5 lb.; radio, 23 lb.; normal gross, 2,210 Ib.; maxi- 
mum, 2,240 lb. é 

PERFORMANCE.—Maximum speed at sea-level, 130 m.p.h.; maximum 
cruise, 115 m.p.h.; initial climb, 800 ft./min.; service ceiling, 
14,500 ft.; absolute ceiling, 16,500 ft.; still-air range, 350 miles; 
fuel consumption (60% power), 6-7 g.p.h.; endurance, 3.5 hr. 
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BOOK REVIEWS 


W.O. An Autobiography. By W. O. Bentley. 223 Pp 
5% by 8}. Illustrated. Hutchinson and Co., Ltd. ice 21s. 
yet autobiography like W.O.’s is nostalgic to people of the 

writer's age; and his Bentleys will probably be better 
remembered than his rotary aero-engines. The reason being 
that the Bentley as a sports car came in at a time when a war- 
weary world was slowly working its way back to more peaceful 
pursuits; and the young, thank heaven, still wanted exciting 
motoring and very individual motorcars. Even today, with 
congested roads and motoring an accepted and normal form 
of personal transport, the sports car has had an extraordinary 
resurgence and appeal. It can be said that Bentley’s motor- 
cars were the true sports cars of their time and probably started 
the vogue for specialized motoring which has continued, and 
increased, today. 

W.O.’s rotary aero-engines, the B.R.1 and the B.R.2, were a 
considerable advance on the rotaries of the day, and probably 
saved a near catastrophe in fighter aircraft in the latter part 
of the 1914-18 War, when the radial mentioned in his book 
did not come up to expectations. But although the rotary was 
inherently a light engine it had a low specific power output 
and eventually had to give way to the air-cooled radial engine, 
some examples of which had already been designed during the 
War period but were not yet in service. It should be pointed 
out that the obturator ring of the rotary engine was not in 
light alloy but originally of copper, and, the writer believes, 
was later of modified bronze. 

Incidentally, H. G. Hawker was not, the writer thinks, killed 
by an engine failure of the radial, as mentioned by W.O. on 
page 88. 

I personally found the autobiography of absorbing interest 
and it is another contribution to aviation and motoring history. 
It is also a good example of how the effort, enthusiasm and 
drive of a few individuals such as W.O. got things started for 
others to follow.—F.R.B. 


ROCKETS, MISSILES AND SPACE TRAVEL (2nd 
Edition). By Willy Ley. 528 pp.; 8} in. by 6 in. Illus- 
trated. Chapman and Hall, Ltd. Price 50s. 
| pod LEY must be deemed a popular and successful 

author of books on rockets and space flight. for his books 
sell steadily all over the World. This latest, revised, edition of 
a book written 12 years ago, and reprinted many times since, 
should certainly be no exception. 

A good third of it is largely historical-—much of it “ from 
the inside "—for Willy Ley was one of the band of German 
rocket pioneers who set the stage of modern rocketry. That 
the same stage is now dwarfed and straddled by the towering 
flanks of a ballistic missile is not his fault. Like others who 
faced ridicule and impoverished adversity in the mid-1920s and 
early "30s for the cause of rocketry, he was absorbed in making 
a dream come true—the dream of space flight. 

The modern generation knows only by hearsay names such 
as Oberth and Valier, Goddard and Tilling. A few may have 
seen films of Opel’s rocket cars, or heard tell of the famous 
raketenflugplatz, or rocket aerodrome; in reality it was just a 
tract of derelict land on which stood some disused barracks. 
These names and places have slid into history—interesting, 
nostalgic to a few, but not important. 

In a way the tempo of the book is descriptive of a rocket. 
For a chapter or so, after ignition, it dwells on the ground, 
lighting up with flashes the rocket inventions of medieval times. 
where there was more flame and smoke than forward motion. 
Sir William Congreve alone seems to have injected a little 
science into the development of rocket projectiles, though 
whether or not the fiery devastation of Boulogne and 
Copenhagen by 25,000 of them were creditable feats we beg 
leave to doubt. 

The book then accelerates slowly through the pre-War era 
of amateur rocketry, wobbling from failure to success and back 
again, but guided unerringly by the author’s pen until it comes 
to rest on the small Baltic village of Peenemiinde. Here, out 
of the swirling dust and fog of war there roared one day the 
most fantastic creation of them all, the German V.2. This was 
the real beginning. 


From this one seed the dragon’s teeth were to sprout over all 
Europe. Day and night they took off with fire in their bellies, 
a flaming tail for a sword and in their brains a single evil 
purpose. The weary pioneers tinkering with their dangerous 
toys had forgotten that their dreams could be distorted to other 
ends. 

Another chapter, and the scene shifts to the brilliant gypsum 
desert of White Sands, as with story after story Willy Ley 
describes the research rockets that thundered into the sky, 
pointing the way for the satellites to follow. 

On‘the subject of spaceships and space travel Willy Ley is 
disappointingly short. One chapter hardly justifies adding 
“... and Space Travel ” to the title. True, there is an enormous 
appendix of 200 pages that adds more, but it is a rag-bag of 
odds and ends that has largely dated. Nevertheless, it is a 
book well worth reading just as it is.—J.G.s. 


NATURE IS YOUR GUIDE. By Harold Gatty. 254 pp.; 
5 in. by 8 in. Illustrated. Collins. Price 16s. 

OSE whose memories go back to 1931 will not forget that 

fantastic journey around the World in eight days accom- 
plished by Wiley Post and Harold Gatty. Yet to airmen in 
general, and to United States airmen in particular, Gatty will be 
remembered rather for his famous “ Raft Book,” a handbook 
on how to find the way when lost at sea on a raft. Gatty wrote 
the book and produced and published over half a million copies 
during the Second World War. “ Nature Is Your Guide ” is the 
logical successor. 

The most vital point about the “ Raft Book ” was that it gave 
the castaway that hope which is the first essential in survival. 
It told him that he could manage. In the same way, “ Nature 
Is Your Guide” will fill you with a desire to have a go. It 
emphasizes that there is no black magic involved in finding your 
way back and debunks the mythical sixth sense. Instead, it 
gives examples of how men have set their feet on the path to 
safety in extreme circumstances. It encourages us to use better 
those senses that we have. For example, it suggests how we 
can be forewarned of features of land or sea unseen in the 
distance ahead by studying reflections on the undersides of 
clouds. There are chapters on using even the senses of hearing 
and of smell. 

The “ Raft Book ” was essentially about the sea, in particular 
the Pacific. This new book deals with the same problems, the 
finding of directions from waves and swells and a study of the 
colour of the sea. There is also, of course, Gatty’s latest advice 
regarding the habits of sea birds. Some of the facts in the 
original “‘ Raft Book ” were suspect, but the new book has been 
checked and edited by experts, among them the well-known 
James Fisher. 

However, in addition to finding the way across the sea, the 
new book deals with finding the way across land. It mentions 
some interesting points regarding finding the way from the air. 
but in general the book has its feet firmly on the ground. There 
is even a chapter about walking in circles and how to travel in 
straight lines. 

The book indeed covers the whole World. There are 
chapters on pathfinding in polar regions, in deserts and in 
towns. Finally, there are chapters on using those universai 
signposts, the Sun, Moon and stars. Incidentally, Gatty warns 
us against the widely accepted method of finding north by means 
of a watch and the Sun. 

General Doolittle, of Tokyo fame, wrote the Foreword and 
rightly points out that the book not only minimizes the dangers 
of the outdoors, but also illuminates and expands our pleasure 
in it. Indeed, the whole book smells of fresh air and salt sea. 
No wonder, for much of it was written on Gatty’s South Sea 
island, Katafanga, where, protected by the reef around it, he 
and his wife Fenna worked unmolested by the world across the 
sea. 

“ Nature Is Your Guide” is a monument to Harold Gatty’s 
life of adventure. Born in Tasmania, he remained an Australian 
citizen, though his work was so intimately bound up with the 
United States. And it is a monument in another sense for, on 
August 30, 1957, in Suva, Fiji, while the book was going to 
press, quite suddenly he died.—‘ Navicus.” 
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PRIVATE FLYING 


H.J.C.’s Club Commentary : 


Tiger. Fixtures 


PILOTS who intend flying to 
the international air rally organized by 
the Channel Islands Aero Club at Jersey, 
for May 9-11, will be interested to know 
that arrangements are being made for an 
R.A.F. escort to be provided for them. 

All aircraft are to assemble at Eastleigh 
(Southampton) to leave at 14.00 hrs. local 
time. R.A.F. air/sea rescue helicopters 
will also be informed of the flight. Those 
who wish to take advantage of the escort 
should contact the secretary of the 
Hampshire Aeroplane Club, Mr. V. H. 
Bellamy, at Southampton Airport. (Tele- 
phones, Eastleigh 2341, ext. 5, or 3360.) 


FIXTURES organized by the 
Tiger Club this year are: 

April 7: Display at the Goodwood 
motor-race meet:ng. 

May 4: Aerobatic competition for the 
de Havilland Trophy (for members and 
others with not more than 250 hr. in a 
Tiger Moth or similar type). 

May 26: Race meeting at Sandown, 
Isle of Wight, for the Basil Monk 
Trophy. 

May 29-31: Participation in the R.Ae.C. 
international raily at Shoreham. 

June 7: Participation in the air display 
at Swansea Airport. 

June 14: Display at the P.F.A. rally at 
Cardiff. 

June 21: Display at the North London 
Aero Club’s display at Panshanger. 

June 28: Participation in the R.A.F.A. 
display at Exeter Airport. 


Rallying to Jersey 


Southend and Surrey Activities 


PRODUCTION IN HAMPSHIRE.—The first batch of five Jackaroos produced by 
Jackaroo Aircraft, Ltd., awaiting delivery at Thruxton aerodrome. 


> THE best-ever flying total for 
February has been reported by the 
Southend-on-Sea Municipal Air Centre 
and Flying School, 312 hr. having been 
flown. During the past 11 months 4,100 
hr. have been achieved, including 578 hr. 
of night flying. More than a hundred 
night cross-country flights for C.P.L.s have 
now been made. 

The technical course for the C.P.L. 
begins this month at Southend’s Munici- 
pal College. The fee is £11. 

Commercial licences have just been 
gained by Messrs. M. Vaughan, J. 
Nichols, G. Barrett, T. Hewitt, J. Good- 
win, L. Bruce, K. Campbell, F. Leslie and 
P. Finucane. 


gS ONE OF the school Austers has 
recently been fitted with a simulated ILs 
and radio compass, designed by Mr. G. 
Abrahams, a radio officer with Airwork, 
Ltd., who recently gained his C.P.L. and 


instrument rating at Southend’s school. 

The Austers are also being used for 
simulated apr holding procedures and ILS 
let-downs in conjunction with Southend 
Gca, under Imc conditions. The charge 
for this training is £5 per hour. 

Another Chipmunk is to be added to 
the fleet for the beginning of the summer 
season, and Link trainers are available 
throughout the week. The C.F.L, Mr. 
Gerry Quinn, reports heavy bookings for 
both P.P.L. and C.P.L. courses. 


@ A TOTAL of 3,853 hr. was 
flown by the Surrey Flying Club at 
Croydon in 1957, which is an improve- 
ment of 630 hr. on 1956. In January of 
this year only 61 hr. 20 min. were flown, 
which the club say is the poorest monthly 
figure since 1956. The club now has 
more than 500 members. 

More news from Croydon is that Rolla- 
son Aircraft and Engines are making good 


Belgium’s New Ultra-light 


N our issue of February 14 we 
briefly mentioned the Tipsy 
Nipper single-seat monoplane pro- 
duced by Avions Fairey, S.A., at 
Gosselies, Belgium. 


This aircraft, designed by Mr. E. O. 
Tips, has a steel-tube fuselage, the 
lower section of which is a glass-fibre 
moulding, easily removable for access. 
The wing is a wooden structure, built 
in one piece, with a single spar of 
constant width, and is ply-covered. To 
facilitate access to the cockpit a 
metal flap on the port trailing-edge 
wing root can be lowered, as seen in 
one of the accompanying photographs. 

The Nipper is at present powered by 
a German 25-h.p. Volkswagen car 


engine, although the more powerful 
Porsche can be installed. 

For home-builders a kit of parts, 
weighing 400 Ib., is available at a 
cost of £375. Excluded are the 
engine. propeller, engine cowling, 
instruments, fabric, dope and paint. 
Kits or complete aircraft should be 
available in June. As the airframe 
has been designed in accord with 
A.R.B. semi-aerobatic requirements 
and all material is inspected by the 
S M.V. (the A.R.B.’s Belgian equiva- 
lent), the company expects to be able 
to supply fully certificated aircraft 
when a certificated engine is available. 


PERFORMANCE. — Maximum = speed, 
75 m.p.h.; cruising speed, 65 m.p.h.; 


landing speed, 38 m.p.h.; take-off 
run, 150 yd.; landing run, 100 yd. 


WEIGHTS.—Empty, 360 Ib.; max. 


designed weight, 660 Ib. 
DimMENSIONS.—Span, 19 ft. 8 in.; 

length, 14 ft. 9 in.; height, 5 ft. 3 in.; 

yee area, 80.5 sq. ft.; aspect ratio, 
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progress with the second Druine Turbu- 
lent—the first flew on January 1, and is 
now being operated at Fair Oaks—and 
the old Arrow Active, to which we made 
recent reference, is also taking shape. 
Apparently there is much more of it in 
existence than we at first thought. 


é€ AT THE annual dinner-dance 
of the Hampshire Aeroplane Club on 
February 28 Mr. Maurice Imray, assistant 
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secretary of the R.Ae.C. and secretary of 

e P.F.A., made one of his usual forceful 
speeches about the lack of official 
encouragement given to privaie flying in 
the United Kingdom; he left his audience 
of over a hundred club members with the 
feeling that the R.Ae.C. was at least 
doing all it could to foster this aspect of 
aviation. He mentioned that despite the 
difficulties the Hampshire club had 
managed to fly 1,834 hr. in 1957. 

Mr. Imray was replying to the toast to 
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“The Royal Aero Club” proposed by 
Mr. S. P. Woodley, M.B.E., who was 
formerly general manager of Super- 
marine works and is now a director of 
Vickers-Armstrongs (Aircraft), Ltd., and 
chairman of the Vickers Flying Club. In 
the course of his speech Mr. Woodley 
said that he was pleased that his com- 
pany was able to subsidize members of 
the Vickers club to -the extent of 90% 
of their flying costs and is so encouraging 
the light aeroplane movement. 


ORTY-FIVE types have been pro- 

duced in just over a quarter of a 
century by Fred Slingsby, who has just 
been awarded a Paul Tissandier Diploma 
by the F.A.I. The last time this diploma 
found its way into British gliding circles 
was only three years ago, when Philip 
Wills received it for his work as chairman 
of the B.G.A. 

We know there have been 45 types, 
because T-45 is the designation of the 
12-m. Swallow, at present being tested 
at Lasham; presumably the  15-m. 
Skylark, destined for the Standard Class 
in the World Championships, will be 
T-46. But an attempt to write down all 
the Slingsby sailplanes I can think of has 
produced a list of only 30. Perhaps some 
of the others were minor modifications; 
some were military transport gliders pro- 
duced during the War, and there have 
been at least two power-driven craft— 
the Motor Tutor and, I believe, an 
unfinished ultra-light built to the ideas 
of the late Maj. J. E. D. Shaw, whose 
help made the founding of Slingsby 
Sailplanes possible. 

* . * 

Slingsby’s first contact with gliding 
must have been in 1930 when a 
Scarborough hotel-keeper engaged Carli 
Magersuppe, from Germany, to give 
demonstrations; by 1932 he had built 
himself a machine to the designs of the 
German Falke, calling it British Falcon. 
Soon other people wanted Falcons, and 
Primaries, and Grunau Babies. Later, 
new designs were mostly modifications of 
German types; the Kirby Kite was essen- 
tially a Grunau with pointed wing-tips 
and a rounded fuselage, and the Petrel 
a Rhonadler with bent wings. Two 
original British designs by G. Mungo 
Buxton were the Hjordis and the King 
Kite, which both flew in the first inter- 
national contest of 1937. And the Gull I 
was a fairly marked departure from the 
Kirby Kite. 

After the War there started a series of 
completely new designs by Slingsby. The 
Gull IV of 1948 was enlarged and 
modified into the Sky, which took seven 
of the first 14 places in the 1952 World 
Championships, including top place. And 
finally (at present) is the Skylark series, 
which includes the Eagle. 


> * * 


OVENTRY GLIDING CLUB not 
only increased its flying during 1957 
but, according to the chairman, Dr. H. N. 
Gregg. produced more launches per gallon 
of fuel used by the winch, though he did 
not explain to the Press how this was 
done. The club flew 1,050 hr. from 7,000 
launches, compared with 1,008 hr. from 
6,700 launches in 1956 and 800 from 5,400 
in 195S. The 1956 figure for launches 
was the third largest in England—if you 
count Lasham as one club. The club is 
only five years old. 
Salisbury Gliding Club in Southern 
Rhodesia claims to be the second biggest 


GLIDING NOTES 


LATEST SLINGSBY.—Mr. Frank Irving 

in the cockpit of the Slingsby Swallow 

high-performance single-seat sailplane 
at Lasham. 


and most active gliding club in the 
whole of Africa. During 1957 its 40 
members flew 707 hr. from 1,424 launches 
in seven sailplanes, giving an average 
duration of half-an-hour per flight, all but 
a few seconds. 

All the gliding clubs and centres in 
Holland flew 10,367 hr. from 65,550 
launches in 1957, compared with 8,214 
hr. from 59,534 launches the previous 
year; 2,490 people contributed to these 
totals. During the year, Willem Touten- 
hoofd secured a third diamond to his 
Gold “C,” besides the Netherlands dis- 
tance record, with a flight of 561 km.; 
Aart Dekkers broke the national goal 
flight record with 498 km.; and Heity 
Amade put up the first women’s goal 
flight record with 100 km. to the R.A.F. 
base at Wildenrath, taking 34 hr. in a 
Skylark 2. A new gliding centre, five 
miles south of Nijmegen, is to start up 
in April. 


* * 


ERBYSHIRE and Lancashire Gliding 

Club, after nearly a quarter of a 
century of existence, has suddenly 
decided to start a regular Newsletter. A 
short time ago Waiter Neumark, who 
now lives and works at Manchester, was 
appointed to a sub-committee which 
handles the club’s publicity, so one may 
guess the Newsletter was his idea— 
anyway, he is editing it. 

Neumark also contributes the main 
feature, which is an exhaustive analysis 
of club statistics, especialiy those which 
show the utilization of the club fleet. As 
is very often the case in English-speaking 
club news-letters, the typewriting has 
failed to distinguish between the figure 
(11) and the Roman two (II); Slingsby 
has not yet produced eleven types of 
Skylark, Prefect or Tutor. 


As to average flight times per machine, 
it is shown that the five privately owned 
sailplanes average 59 min. per flight, and 
only the club Skylark 2 exceeds this with 
60 min. Next best is the Olympia with 
38 min. per flight. The average flying 
time per flying member is _ between 
3 and 6 hr.; this, Neumark claims, is not 
enough to ensure the conditions necessary 
for getting Silver, Gold or Diamond 
badges, which are, as Donald Greig used 
to say, the coincidence of three variables: 
you have to be (1) in the air, (2) at the 
right time, (3) in the right place. 
Neumark concludes:— 

“Lasham, and the two hill clubs 
London and Midland, appear to have 
realized the importance of cross-country 
soaring, and at Dunstable three single- 
seaters are bound to the site and six 
appear to be available for cross-countries. 
At Lasham, all single-seaters are cross- 
country aircraft. The D.L.G.C. binds 
four single-seaters to the site and has 
only two available for cross-countries. 
This preponderance of cross-country 
sailplanes has not reduced the ab-initio 
training at Dunstable or Lasham. The 
preponderance of site-bound gliders at 
the D.L.G.C. has certainiy restricted its 
achievements and will continue to do so 
in the future. A _ significant improve- 
ment could be achieved without any 
capital expenditure.” 


¥ * * 


The Derbyshire and Lancashire Club 
has 181 flying and 101 associate members. 
Total flying time for 1957 was 1,242 hr. 
from 4,610 launches. Flying was done 
on 140 days, and soaring was possible 
on 73 days, or just over half the total. 
John Tweedy and Michael Kaye com- 
pleted their Gold ““C” certificates, and 
G. Larkin and R. Fowler the Silver “C” 
certificates. 

A climb of 6,400 ft. in a Tutor, using 
wave lift, is described by a pilot dis- 
guised as “J.N.” It was an early 
morning wave, and he made sure of 
catching it by being “at the launching 
point and ready by the time the duty 
instructor returned from breakfast; when 
it comes to launching, a strapped-in 
Tutor pilot will very often get priority 
ever a parachute-fumbling high-perform- 
ance pilot, and so it proved this time.” 

* 7 ” 


'O explore the Helm Wind Wave which 

forms in north-easterly winds in the 
lee of the Northern Pennines, Anthony 
Edwards is taking an expedition from 
Cambridge University Gliding Club, with 
a Skylark, to Cross Fel! on March 14, 
probably for a week or more. But 
whether or not the Helm Wind will blow 
is as uncertain as any other feature of 
English weather, though March and April 
are likely months. The local height 
record, so far, is 11,000 ft., set up in 
1939 by Noel McLean of the Newcastle 
Club.—-A. E. SLaTer. 
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CORRESPONDENCE 


Medical Aspects of Accidents 


IR COMMODORE SIR VERNON BROWN, writing in 
your issue of February 28, mentions the difficulties of 
obtaining medical evidence in aircraft crashes. 

There has been in existence in the Royal Air Force since 
January, 1956, a Department of Aviation Pathology at the 
Institute of Pathology and Tropical Medicine, Halton. This 
department provides medical assistance in investigating fatalities 
that result from aircraft accidents in the R.A.F. Although this 
department is small and it is not possible to give assistance on 
all fatal aircraft accidents, much medical and pathological data 
has been collected and general conclusions and medical 
recommendations have been passed to those concerned. 

There is also in existence at the Institute of Aviation Medicine 
a small Medical Accident Investigation Panel of aviation 
physiologists and flying personnel medical officers, who visit 
R.A.F. aircraft accidents to give advice on the medical aspects. 
This panel has also co-operated from the medical aspect in 
several civil accidents. 

There should, therefore, be little difficulty in obtaining 
medical evidence on the general aspects of selected accidents, 
though, of course, details of injuries to individuals are matters 
of professional confidence. 

London, S.W.1. L. M. MacBripe, O.B.E., 
Chief Information Officer, 

Air Ministry. 


Backward-facing Seats 


O long as we have vehicles on the road and drivers to drive 

them, we will continue to have accidents and, likewise, as 
long as we have passenger aircraft in the air and pilots to fly 
them, then they will continue to have untimely arrivals in the 
wrong places. 

In spite of all the safety devices fitted to modern aircraft, 
this is an inescapable fact, and it seems frightful to me that 
men, women and children should be sacrificed to “ resistance ” 
to the backward-facing seat, which affords a large measure of 
protection to the human frame. 

Surely, in this case, the overriding principle should be that 
as long as even one solitary person can be saved from serious 
injury or death by using backward-facing seats, then they 
should be used, because human life is more important than 
any other thing. 


Kingsbarns, Fife. H. MonsEnN-FrRy. 


The Bensen Gyro-Copter 
AY I request correction of the not unimportant error in 
having referred to a Gyro-Copter as a helicopter in my 
letter published in your issue for February 28? The difference 
is that the former is propelled by a propeller, the latter by 
its rotor. 

And due to response to that letter inviting interested bona 
fide readers to associate for an amateur ultra-light Gyro-Copter 
group, I would like to be excused answering those who have 
overlooked including a stamped, addressed envelope. 

Also may I congratulate you on Mr. Ord-Hume’s appropriate 
letter (issue February 28) relative to the considerable difference 
between a Chipmunk and ultra-light aircraft, with which most 
discerning amateur ultra-light flyers are likely to concur whole- 
heartedly. 

London, N.10. DouGLas USHER. 


[Mr. Usher is quite right, of course. In an attempt to provide 
an alliterative heading for his interesting letter, we overlooked 
the fact that the Gyro-Copter has an auto-rotating rotor which 
is not used to provide thrust—and, therefore, it cannot be 
classed among the helicopters.—Eb.] 


On Licence Initials 

HAVE read the article entitled “ Should Aircraft Engineers 

be Licensed?” which appeared in THE AEROPLANE of March 7, 
with interest. 

Paragraph 6 of the article, however, introduces some con- 
fusion into the requirement for licensing aircraft engineers. It 
is the A and C licences which permit (with qualifications) an 
engineer to sign out an aircraft and its engine respectively, after 
work done under approved maintenance schedules, and minor 
repairs, and minor modifications. B and D licences permit the 
certification of aircraft and engines respectively after overhaul 
and major modification, and major repair, etc. 

_The requirement that the engineer servicing a helicopter 
airframe must also hold the appropriate engine licences dates 


from the very first issue of licences to helicopter engineers in 
respect of certification. I believe the oldest in existence and 
the first to be issued is Licence No. 8461 which is dated April 25, 
1948 and is held by Mr. F. L. Swain, the chief service engineer 
of Westland Aircraft, Ltd. 

I hope it won’t cause confusion if I sign myself:— 

Yeovil. + H.A.T. 

[The “ H.A.T.” who was responsible for the article to which 
our correspondent refers writes.—The confusion in this case is 
all my own. The opening sentence of the 6th paragraph should 
obviously have read: “ The ‘A’ and ‘C’ licences permit .. . 
and the * B’ and ‘ D’ licences permit ...”". The mis-arrangement 
of licence initials was accidental. The categories were correctly 
grouped later when referring to the ICAO Annex 1.—Epb.] 


Agricola and the Four Ministries. I’m usually 
slightly ashamed of poking fun at Government 
departments, but sometimes they really ask for it. 
Hear now of the crop-spraying pilot who recently 
wrote to the M.T.C.A. asking how he could get his 
commercial licence endorsed to enable him to fly the 
Agricola. First he got a printed note telling him his 
letter had been passed to the Ministry of Health. 
Some weeks later he received this letter from the 
Department of Agriculture for Scotland:— 

“ Dear Sir, The delay in replying to your recent 
letter requesting guidance about endorsement of an 
agricultural account Agricola is regretted. It has not 
been possible to identify the particular type of account 
to which you refer. Agricola is probably a Ministry 
of Agriculture, Fisheries and Food coding, but as they 
also have been unable to help, would you please be 
good enough to say the subject of the account, i.e., 
is it an account for work done or expenses, etc.? 
Yours faithfully 3) 

“Miss Moffatt, file this one under ‘N’ for * Nice 
Ss aia 


* 


“‘ They say it’s so quiet on the flight deck you can 
hear the fuses popping.” 
* 


The Million-Dollar Look. There was once a very 
gloomy looking Flight Engineer and when, during a 
take-off, the Captain glimpsed the lugubrious 
expression, he yelled above the engine roar, “ Cheer 
up!” At the subsequent inquiry the F.E., not look- 
ing a bit happier, said he thought the Captain said 
“ Gear up.” 

* 


Negative’ The Americans plan to take photo- 
graphs with a camera installed in an Earth satellite 
travelling at 18,000 m.p.h. some 500 miles above the 
Earth. 


’ 


“Dammit, Al — somebody moved...’ 
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NOTES AND EVENTS 


HONG KONG HAULER.—A model 70P tractor made by the Mercury Truck and 
Tractor Co., Ltd., of Gloucester, towing a Britannia of B.O.A.C. at Kai Tak Airport. 


ANGLO-U.S. AGREEMENT.—S. G. 
Brown, Ltd., of Watford, Hertfordshire, 
manufacturers of master and ancillary 
gyro control systems, have entered inte 
an agreement with the Bosch Arma 
Corpn., of the U.S.A., to take advantage 
of the technical achievements made by 
the Corporation in the development of 
gyroscopic equipment based on flotation 
principles. 


BRISTOL’S ABROAD.—The Mexican 
subsidiary of the Bristol Aeroplane Co., 
Bristol de Mexico, S.A., recently opened 
a new plant at Mexico City Airport under 
the general management of Mr. William 
Sampson. The plant will service and 
overhaul piston engines for Mexican air- 
lines, including Aeronaves de Mexico 
and Compafiia Mexicana de Aviacion. 


LE.A. EXHIBITION.—To be shown 
at the Instrument, Electronic and Auto- 
mation Exhibition at Olympia, London 


Company Notices 
NEW COMPANIES 
Airlines Air Spares, Ltd. (16.872).—Private co. 
Reg. in Dublin, Feb. 4. Cap. £1,000 in £1 shs. 
Subscribers (each with one sh.): James Maybury, 20 
Shanowen Drive, Santry, Dublin, solicitor’s assis- 
tant; and Miss Mary Sheehy, 10 Mount St. Crescent, 
First directors not named. 
Led. (599,689).— 
Private co. Reg. Feb. 28. Cap. £1.000 in £1 shs. 
Objects: To carry on the business of manufacturers 
of and dealers in all mechanical, electrical, power 
and other machinery and equipment for use in air- 
craft, airfields, etc. Subscribers (each with one sh.): 
Wilfred M. Atwood, C.A., Leybourne Lodge, Kew, 
Surrey; John O. Elphick, C.A., 12 Mulgrave Rd., 
London, W.5. First directors to be appointed by 
subscribers. Solr: G. Rowberry, Barclays Bank 
Chambers, Gloucester 
Tiltman Langley Aircraft. Ltd. (599.790).—Private 
co. Reg. March 3. Cap. £100 in 2,000 shs. of Is. 
Objects: To carry on the business of manufacturers 
of and builders of and dealers in aircraft, etc. 
Subscribers (each with one sh.): Raymond F. Palmer, 
64 Queen Adelaide Court, Penge, London, S.E.20, 
solicitor’s clerk; Edward W. Alexander, 157a Grove 
d., London, E.17, solicitor’s managing clerk. First 
directors to be appointed by subscribers. Solrs.: 
Mackrell and Co.. 31 Bedford St.. London, W.C.2. 
INCREASE OF CAPITAL 
Smith and Sons (England). Ltd. (137,013) 
Cricklewood Works, London, N.W.2. Increased 
by £5.000,000 in 4s. ordinary shs., beyond reg. cap. 
of £5,000,000 
New Patents 
APPLICATIONS ACCEPTED 
794.166.—Nichol, R. H.—** Reinforcement of fibre- 
giass boat hulls, or other bodies of a like 
flexible nature, made from a piastic 
material.""—Oct. 5, 1956 (Aug. 9, 1956) 
Fairey Aviation Co., Ltd.—**Helicopters.” 
June 4, 1956 (Mar. 4, 1955) 
-~Haddock, F. G.—** Models and apparatus 
for making up models.""—July 9, 1956 
Guly 8, 1955). (Addition to 744,130.) 
794,286.—Lea Bridge Industries, Ltd —** Cantive 
balloons.”"—Nov. 1, 1956 (an. 9, 1956). 
Applications open to public inspection on 
April 30, 1958; opposition period expires on 
July 30, 1958 


794,198 


794,210. 


(April 16-25), are Dc amplifier and time- 
delay units by Short Bros. and Harland; 
anti-vibration mountings and air survey 
equipment, etc., by Faireys; headphones, 
headsets and listening units by Amplivox; 
field handling instruments and valves, 
etc., by Firth Cleveland, and precision 
analogue computing equipment and 
oscilloscopes by Solartron. 


BLACKBURN JUBILEE 

N connection with Blackburn’s 
golden jubilee, to be celebrated 
next year, Mr. M. Byrne, 
publ’c relations officer of Black- 
burn and General Aircraft, Ltd., 
Brough, is collecting information 
and pictures from _ which to 
compile a survey of the company’s 
activities in the past 50 years. A 
photograph of the 1915 pusher- 
triplane is particularly required. 

Mr. Robert Blackburn, the 
founder of the company, who died 
in 1955, flew his first aircraft at 
— near Saltburn, Yorks, in 


NAME CHANGED. 
Ltd., the Canadian subsidiary a mina 
Kent, Ltd., of Luton, has changed its 
name to George Kent (Canada), Ltd. 


FACTORY EQUIPMENT.—This 
“TALLescope”’ platform by Access 
Equipment, Ltd., of Hemel Hempstead, 
is readily adjustable to stand on steps. 


Aviation Calendar 

March 25.—R.Ac.S. Luton B.anch A. G.M. 
and Presidential Address, in the Napier 
Senior staff canteen, Luton Airport, at 
18.15 hrs. 

March 26.—R.Ae.S. Preston Branch 
lecture, “* American Production Methods,” 
by A. W. Turner (D.H., Broughton), in 
the Queen's Hotel, Lytham, Lancs, at 
19.30 hrs. 

March 27.—13th British Commonwealth 
Lecture, “* Why Airlines are Hard to 
Please.”’ by B. S. Shenstone, F.R.Ae.S., 
at the Inst. of Civil Engineers, Gt. George 
St., London, S.W.1, at 18.00 hrs. 

March 27.—R.Ae.S._ Bristol Branch 
A.G.M. and film show, in the conference 
room, Bristol Aircraft, Ltd., Filton House, 
Bristol, at 18.00 hrs. 

April 1.—R.Ac.S. Luton Branch lecture, 
“Arctic and Tropical Trials," by . 
Cushiag, O.B.E., A.F.R.Ae.S., in the 
Napier senior staff canteen, Luton Airport, 
at 18.15 hrs. 

April 1.—R Ae.S. Boscombe Down Branch 

* Aircraft Accident oe 
A.F.R.Ae.S., in the lecture hall, A. and 
A.E.E., Boscombe Down, Hants, at 
17.45 hrs. 

April 2.—R.Ae.S. Weybridge Branch 
lecture, ** The Future of Nuclear Propul- 
sion,” by Rear Admiral Sir Edward 
Rebbeck, K B E., C.B.; J. C. L. Puxley and 
Capt. H. Farquhar-Atkins, at the Appren- 
tice Training School, Vickers-Armstrongs 
(Aircraft), Ltd., Weybridge, Surrey, at 
18.00 hrs. 

April 5.—British Interplanetary Society 
lecture, ‘* Problems of Handling Large 
Missiles,” by F. R. F. Taylor, B.A., 
A.M.1.Mech.E., A.M.1.Prod.E., in the Tudor 
Room, Caxton Hall, London, S.W.1, at 
18.00 hrs. F 

April 10.—R.Ae.S. Main Lecture, 
** Guided Weapons.”’ by R. Cockburn. C.B., 
O.B.E., Ph.D., F.R.Ae.S., at the Inst. of 
Mech. Engineers, Birdcage Walk, London, 
S.W.1, at 18.00 hrs. 

April 11.—Helic. Assn. of G.B. lecture, 
“* Powered Lift Systems," by C. H. Zimmer- 
man, M.S., F.1.A.S. (NACA, U.S.A.), in 
the R.Ae.S. library, 4 Hamilton Place, 
London, W.1, at 18.00 hrs. 


“INTO THIN AIR.” — Normalair, 
Ltd., of Yeovil, has just published a book 
of this title by E. W. Still, Ph.D., B.Sc., 
A.C.G.1., A.M.I.Mech.E., F.R.Ae.S., the 
company’s technical director. The book 
is a study of complete air-conditioning 
systems in aircraft and covers every 
phase of the subject—from the aircraft 
designer’s point of view to those aspects 
that are of interest to the licensed 
engineer. It can be obtained from the 
company, price 18s. 6d. 


JESSOP NEWS.—William Jessop and 
Sons, Ltd., steelmakers of Sheffield, is 
offering to industry supplies of titanium 
“on attractive terms” for development 
projects. Soon to be installed at the 
company’s works is a consumable elec- 
trode arc-melting furnace, the largest of 
its kind in Europe. The new plant will 
treble the production of Vacumelt steels 
and Hylite titanium alloys. 


Personal Notices 


BIRTHS 

Beetham.—On Merch 7. to Patricia, 
We. Cdr. M. Beethim—a daughter. 

Blakeley.—On March 10, at Southport, to Barbara 
(née Hawthorne), wife of Fit. Lt. B. Blakeley— 
a son. 

Gilehrist.—On March 4, at Woolwich, to Barbara 
(née Tucker), wife of Sqn. Ldr. A. H. Gilchrist— 
a do-uehter. 

Kennedy.—On March 1, at Ma!mesbury, to Grania 
(n*e Brindley), wife of Sqn. Ldr. Bush Kennedy— 
a son. 

Smith.—On March 1, at R.A-F, Hospital, 
Costord, to Margaret (née Arundale), wife of Dr. 
A. R. Smith—a son. 

MARRIAGE 

Date—Drake.—On March 1, at Font*in-bleau, 
San. Ldr. J. P. Date, R.A.F., to Fit. Off. P. W. 
Drake, P.M.R.A.F.N'S. 
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